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To be able to attend a meeting online, login via https://zoom.us/join site, enter ID “Meeting ID or Personal Link Name” and
solidify the session.

The Zoom application is free and no need to create an account.

The Zoom application can be used without registration.
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All congress participants can connect live and listen to all sessions.

Moderator is responsible for the presentation and scientific discussion (question-answer) section of the session.

Points to Take into Consideration - TECHNICAL INFORMATION
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Make sure your computer has a microphone and is working.

You should be able to use screen sharing feature in Zoom.

Attendance certificates will be sent to you as pdf at the end of the congress.

Requests such as change of place and time will not be taken into consideration in the congress program.
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CAUSES AND PREVENTION OF FOOD SAFETY HAZARDS
Natalija ATANASOVA-PANCEVSKA

ABSTRACT

Safety is an intrinsic quality attribute of foods and it is strictly related to their suitability for human
consumption. It is recognised that a main role on food safety is played by microbial contamination and growth
of pathogenic microorganisms as well as of presence of microbial/biological toxins that make raw materials
and commodities as well as processed foods dangerous and may cause illnesses and infections with main
impact on human health. However, food safety is a concept with a wider meaning and do not deals only on
the actions to reduce microbial contamination but has to take into account other hazards that during handling,
storing and preparing food may determine loss of nutrients making foods of low importance in our diet or
cause the formation of unhealthy compounds.

Consumers have a right to expect that those who supply the food that they buy have taken every care to
manufacture products that will do them no harm. Those with a responsibility for the regulation of the global
food industry recognise this principle and legislate accordingly.

The three main types of food contaminants are physical, chemical and microbiological. Foods can become
contaminated during growing and harvesting of raw materials, storage and transport to the factory and
processing into fi nished products. Finished products may then be contaminated during subsequent storage
and transport to retail display, as well as during storage and preparation by the consumer. The main vectors
of contamination are through contact with surfaces (food contact surfaces and packaging), the air (or other
gases), with water (or other liquids) or with people (or animals and insects). Hazards in the raw materials,
packaging and the process are controlled by the HACCP plan with additional controls in the quality plan.
Keywords : hazard analysis critical control point (HACCP), hazard, contaminants, food safety .



YEMEKHANE CALISANLARININ BIREYSEL HiJYEN DAVRANISLARI iLE COVID-19
FARKINDALIGI ARASINDAKI iLiSKiNIN INCELENMESI
EXAMINATION OF THE RELATIONSHIP BETWEEN THE INDIVIDUAL HYGIENE
BEHAVIORS OF DINING HALL EMPLOYEES AND COVID-19 AWARENESS

Orkun DALYAN
ORCID: 0000-0003-4791-9084
Hatice DALYAN
ORCID: 0000-0002-3012-742X
Mehmet PiSKIN
ORCID: 0000-0002-4572-4905
OZET

Glinlimiizde birgok isyeri calisanlarinin yemeklerini kendi biinyesinde yer alan yemekhanelerden
kargilamaktadir. Cesitli sektorlerde COVID-19 salgini igin ¢esitli arastirmalar gergeklestirilmistir. Ancak
tehlikesi nispeten digere boliimlere gore daha az olarak goriilen isyeri yemekhane ve mutfak boliimleri tizerine
COVID-19 calismalar1 son derece azdir.

Bu calismada, Canakkale ilinde insaat sektoriinde faaliyet gosteren firmanin yemekhane boliimiinde gorevli
personellerin tamami (N=84) ile Hijyen Davranislarini Belirleme Olgegi (26 madde) ile COVID-19
Farkindalik Olgegi (21 madde) kullanilarak arastirma calismasi gergeklestirilmistir. Olgeklerin faktorleri
belirlenerek faktorler arasindaki korelasyon incelenmistir. Ayrica yemekhane boliimiinde gorevli
personellerin kisisel hijyen davranislar1 ve COVID-19 farkindaliklarinin demografik 6zelliklere gore degisimi
incelenmistir. Anket verileri SPSS 24.0 programi ile analiz edilmistir.

Analiz sonuglar1 incelendiginde, her iki anket ifadeleri ve alt faktorler ile katilimcilarin demografik 6zellikleri
(cinsiyet, medeni durum, yas, mesleki tecriibe ve gorevi) arasinda anlamli bir farklilik tespit edilememistir.
Hijyen Davramslarim1 Belirleme Olgegi analiz sonuglarina gére en yiiksek ortalamaya sahip ifade, "Cay
molalarinda ofislerin havalandirilmasina dikkat ederim" (X = 4.38), en diisiik ortalamaya sahip ifade ise "
Isyerinde lokale oturmadan dnce masalari temiz bir bez veya 1slak mendille mutlaka temizlerim" (X = 2,28)
dir.

COVID-19 Farkindalik Olgegi analiz sonuglarina gore en yiiksek ortalamaya sahip ifade, "El hijyeni i¢in tercih
edilen en etkin yontem, yaklasik 20 saniye elleri sabunla iyice yikamaktir" (X = 4.28), en diisiik ortalamaya
sahip ifade ise " Kapal1 alanlarda (AVM, okul, vb.) kalabalik yerlerde insanlarla fiziksel mesafeye dikkat
ederim" (X = 2,03) dur.

Pearson Korelasyonu analiz sonuglarina gére, Hijyen Davranislarini Belirleme Olgegi ortalamasi ile COVID-
19 Farkindalik Olgegi ortalamasi arasinda yiiksek diizeyde, pozitif yonde ve anlamli bir iliski bulunmustur.
Calisma sonucunda elde edilecek bilgiler ile COVID-19 ve benzeri salgin hastaliklarin engellenmesinde
ozellikle gida sektoriinde gorevli personellerin  hangi konularina oncelike verilmesi gerektigi
belirlenebilecektir.

Anahtar Sozciikler: COVID-19, Canakkale, Kisisel Hijyen, Yemekhane Calisanlari

ABSTRACT

Today, many workplaces meet the meals of their employees from their own dining halls. Various studies have
been carried out in various sectors for the COVID-19 outbreak. However, there are very few COVID-19
studies on the workplace dining hall and kitchen sections, which are seen as relatively less dangerous than
other departments.

In this study, a research study was carried out by using the Hygiene Behavior Scale (26 items) and the COVID-
19 Awareness Scale (21 items) with all of the personnel (N=84) working in the cafeteria section of the
company operating in the construction sector in Canakkale. The factors of the scales were determined and the
correlation between the factors was examined. In addition, the personal hygiene behaviors of the personnel
working in the cafeteria department and the change of COVID-19 awareness according to demographic
characteristics were examined. Survey data were analyzed with SPSS 24.0 program.



When the results of the analysis were examined, no significant difference could be detected between both
questionnaire expressions and sub-factors and the demographic characteristics of the participants (gender,
marital status, age, professional experience and duty).

According to the Hygiene Behaviors Determination Scale analysis results, the expression with the highest
average is "I pay attention to the ventilation of the offices during tea breaks" (X = 4.38), while the expression
with the lowest average is "I always clean the tables with a clean cloth or wet wipes before I sit in the cafeteria”
(X=2.28).

According to the COVID-19 Awareness Scale analysis results, the expression with the highest average is "The
most effective method preferred for hand hygiene is to wash hands thoroughly with soap for about 20 seconds"
(X = 4.28), while the expression with the lowest average is "In closed areas (AVM, I pay attention to physical
distance with people in crowded places (school, etc.)" (X = 2.03).

According to the results of Pearson Correlation analysis, a high, positive and significant relationship was
found between the mean of the Hygiene Behaviors Determination Scale and the mean of the COVID-19
Awareness Scale.

With the information to be obtained as a result of the study, it will be possible to determine which subjects
should be given priority to the personnel working in the food sector, especially in the prevention of COVID-
19 and similar epidemic diseases.

Keywords: COVID-19, Canakkale, Personal Hygiene, Dining Hall Staff



KUZEY KIBRIS’TA INSANLARIN KORONA ViRUS’TEN KORUNMAYA YONELIK HIJYEN
VE KiSISEL BAKIM ACISINDAN FARKINDALIK DUZEYLERININ INCELENMESI
LEVELS OF AWARENESS OF PEOPLE IN TERMS OF HYGIENE AND PERSONAL CARE FOR
PROTECTION AGAINST THE CORONAVIRUS: NORTH CYPRUS CASE

Yesim USTUN AKSOY
ORCID: 0000-0003-2704-7469

OZET

[k olarak Cin’in Wuhan eyaletinde ortaya gikan ve Ocak 2020 itibariyle tanimlanan Yeni Tip Koronaviriis
(Covid-19) salgini li¢ ay gibi kisa bir siire igerisinde tiim diinyayr etkisi altina almistir. Diinyada hizla
yayilmasiyla birlikte Diinya Saglik Orgiiti (WHO) 11 Mart 2020°de Yeni Tip Koronaviriisii (Covid-19)
kiiresel salgin anlamina gelen pandemi olarak ilan etmistir. Ayni1 zamanda bu tarihte Kuzey Kibris’ta ilk olarak
Covid-19 vakas1 gortilmiistiir.

Koronaviriisiin, insandan insana; konusma, hapsirma ya da 6ksiirmeyle birlikte disar1 ¢ikan kiiclik damlaciklar
yoluyla bulastigi bilinmektedir. Semptom gosteren veya gostermeyen hasta bireylerden dagilan bu
damlaciklarin bulundugu yiizeye temas eden saglikli bireylere viriis, agiz, burun veya gz mukozasi yoluyla
bulagsmaktadir. Ayrica hasta bireylerden disar1 ¢ikan bu damlaciklari soluyan saglikli bireylerin de hastalandigi
bilinmektedir. Kisilerin ne kadar siireyle tastyici olduklarina dair kesin bir veri bulunmamakla birlikte; hi¢bir
belirti gostermeyen kisilerin de virlisli yaydig1 gozlemlenmistir.

Bu arastirmada, Kuzey Kibris’ta insanlarin korona virlis’ten korunmaya yonelik hijyen ve kisisel bakim
acisindan farkindalik diizeylerine iliskin goriislerini belirlemek amaglanmistir. Arastirma, betimsel
niteliktedir. Arastirmada genel tarama modeline uygun olarak arastirmacilar tarafindan hazirlanan anket
araciligiyla veri toplanmistir. Arastirmada basit rastgele ornekleme temel alinarak Kuzey Kibris’ta farkli
ilcelerde yasayan 439 kisiye ulasilmigtir. Verileri ¢éziimlemek i¢in frekans ve ylizdelik gibi betimsel
istatistiklerden yararlanilmistir. Arastirmanin bulgularima gore katilimecilarin Covid-19 pandemisinden
korunmak i¢in insanlarla yakin temasta bulunmamaya 6zen gosterdikleri, ellerini tuvalet ziyaretinden sonra
yikadiklari, evlerini sik sik havalandirdiklari, insanlarla aralarindaki bir metrelik mesafeyi koruduklari, ellerini
su ve sabun ile yikadiklari, Covid-19 pandemisi ile ilgili kigisel bakim ve hijyenle ilgili bilgileri en sik takip
ettikleri kitle iletisim aracinin televizyon oldugu goriilmistiir.

Anahtar Kelimeler: Covid-19, Hijyen, Kisisel Hijyen, Kisisel bakim, Kuzey Kibris

ABSTRACT

The outbreak of the New Type of Coronavirus (COVID-19) which initially emerged in the Chinese city of
Wuhan and which was defined by January 2020 has taken the world by Public Health Emergency of
International Concern within a time period as short as three months. Following its rapid global spread, the
World Health Organization (WHO) declared the New Type of Coronavirus (COVID-19) a pandemic on 11
March 2020, which meant that it was a global outbreak. Similarly, on the same date, the first COVID-19 case
was reported in North Cyprus.

It is known that the coronavirus is transmitted from human to human through respiratory droplets exhaled
during speech, cough or sneeze. Healthy people contract the virus through the mouth, nose or eye mucus when
they contact surfaces containing these droplets spread by symptomatic or asymptomatic infected people. It is
also known that healthy people inhaling these droplets exhaled by infected people are infected. Although the
duration people can carry the disease is not definitely known, it has been observed that asymptomatic people
also transmit the virus.

The present research, which is descriptive aims to ascertain the views of the people in North Cyprus in relation
to their levels of awareness in terms of hygiene and personal care for protection against the coronavirus. Data
for the research were collected through the online survey prepared for the researchers in line with the
quantitative research approach. On the basis of simple random sampling, 439 people living in different districts
in North Cyprus were reached. Descriptive statistics such as frequency and percentage were used for data
analysis. Research findings revealed that participants pay attention to not having close contact with other
people for protection against the COVID-19 pandemic, wash their hands after visiting the toilet, keep a



distance of one meter with other people and that television is the mass medium through which they follow
information on personal care and hygiene related to COVID-19 pandemic most frequently.
Keywords: COVID-19, Hygiene, Personal hygiene, Personal care, North Cyprus



PERCEPTION OF DOMESTIC FOOD HYGIENE IN THE DISTRICT OF GODOMEY IN BENIN
Séraphin MOUZOUN

ABSTRACT

Hygiene is the set of means aimed at keeping human beings in good health by protecting them against diseases.
In a broader sense, it consists in controlling the environmental factors that can alter health: pollutants,
hormonal disruptors, allergens, factors of societal and climatic changes. Foodborne illnesses (FBDs) are a real
scourge for communities around the world. Admittedly, collective catering is still a major provider of these
conditions, however an increase in family cases has been observed almost everywhere in the world.

The family environment is often implicated in the occurrence of collective food poisoning. This is why it was
deemed necessary to initiate a reflection to assess the perception of domestic food hygiene by women. The
survey was carried out among women residing in Godomey. A total of 50 women were interviewed using a
questionnaire.

The results revealed familiarity with MOAs by 45.5% of the interviewees. Indeed, 71.5% of women recognize
the main cause of MOA (germs) and 89.5% of them mention diarrhea as the main MOA. Summer is recognized
as a season of resurgence of MOAs by 87.3% of those interviewed. The family environment was only
recognized as a provider of MOAs by 16.5% of the respondents. In addition, a lack of knowledge of certain
perishable food products was noted, requiring special attention during procurement. The use of bleach at home,
although common practice, does not seem to cover all its indications for use. The disinfection of raw
vegetables is only practiced by 33.4% of the interviewees, while the disinfection of eggs is mentioned by only
6.8% of the women. 67.7% of the interviewees acknowledge that they only partially master the rules of food
hygiene and express a need for information in this area. The results of our study should be used for reflection
on the strategy of promoting domestic food hygiene.

Keywords: Foodborne diseases, food hygiene, hygiene



CEFOTAXIME RESISTANT AND EXTENDED-SPECTRUM B-LACTAMASE-
PRODUCING ENTEROBACTERIACEAE FROM CHICKEN MEAT IN IBADAN, NIGERIA

Elizabeth Adesola AMOSUN
Qasim Mobolaji AJIBOLA

ABSTRACT

Introduction: Production of extended-spectrum [-lactamases (ESBLs) confer resistance to B-lactam
antibiotics especially penicillin, monobactams as well as old and new generations of cephalosporin.

This study examined the presence of cefotaxime-resistant and Extended-spectrum B-lactamase producing
enterobacteriaceae in chicken meat production chain in Ibadan, Oyo- State, Nigeria.

Methods: A total of 128 chicken meats were purchased from different markets in Ibadan, Oyo-State. Seven
local Government area were sampled. The meat samples were put in peptone water and incubated for 24 hours
at 37°C. The broth cultures were then plated on MacConkey agar supplemented with ampicillin at a
concentration of 100mg/L incubated for 24 hours at 37°C. All ampicillin resistant isolates were cultured on
MacConkey agar plates supplemented with 1mg/L of cefotaxime. All cefotaxime-resistant isolates were
identified biochemically using Microbact test kit GNB 24E (Oxo0id®) and the results interpreted by a computer
aided software. ESBL producers were confirmed by double disc synergy method using cefpodoxime and
cefpodoxime/clavulanic acid combination disc kit.

Results: Out of 128 samples 8 (6.25%) were confirmed to be ESBL producers and biochemically identified
to be Escherichia coli. Overall, cefotaxime-resistant bacteria were detected in 54 (42.19%) out of 128
samples. Cefotaxime-resistant isolates were identified as Escherichia coli (n=20), Klebsiella spp (n=16),
Enterobacter aerogenes (n=3) and Pseudomonase aeruginosa (n=15). All cefotaxime-resistant isolates were
multidrug resistant with resistance to at least one antimicrobial agent from seven different classes of
antimicrobials used.

Conclusion: The increasing prevalence of antibiotic resistance is an important problem in developing countries where
there is limited control and surveillance of the quality, sales and administration of antibiotics in human, veterinary
medicine and even in food-animal agriculture. Therefore, antimicrobial resistant bacteria can enter the meat production
chain from carrier animals and get transmitted to humans.

Keywords: cefotaxime Resistant, extended-spectrum B-lactamase, chicken meat, enterobacteriaceae,
Chicken meat, Ibadan, Nigeria



MINERAL AND GEOCHEMICAL COMPARISON OF THE CLAY OF DIBIS AND LAYLAN
QUARRIES - KIRKUK GOVERNORATE - IRAQ

Ameera O. MOHAMMED
Omid TOKMACHI
Torhan AL-MUFTI

ABSTRACT

In this study, a geochemical and mineral evaluation of the Anjana formation clay was conducted in selected
areas of Kirkuk Governorate in the northern part of Iraq as raw materials in the manufacture of kilns, (10)
samples were collected from two locations, the first location (Laylan) with (5) samples and the second location
(Dibis) with another (5) samples for the purpose of conducting various tests on them represented by
geochemical and mineral tests.

As the study of geochemical specifications is represented by the concentration of elements and oxides (silica,
aluminum oxide, and sulfates), organic content, gypsum content, and PH.

As for the mineral study, tests have relied upon X-Ray Diffraction (XRD), two groups of minerals have been
distinguished, they are clay minerals (Kaolinite, Illite, Chlorite, Montmorillonite) and non-clay minerals
(Quartz, Carbonate Minerals, Feldspar).

The research concluded that the two quarries have similar geochemical characteristics but differ in some
oxides such as sulfate (SO3).

As for the mineral content, it is similar to both quarries. On this basis, the clays in the quarries can be used in
local industries that depend on clays, such as the manufacture of kilns.

Keywords: Anjana Formation, Clay mineral, XRD, Manufacture of kilns, Laylan clay quarry, Dibis clay

quarry



FLUCTUATING YOUR BODY VICISSITUDES EATING PERSPECTIVES ENCAPSULATION OF
A THIN SIMULATED FIGURE GOADS EVASION OF UNWHOLESOME FOOD

Muhammad FAISAL
ORCID: 0000-0002-5797-766X
Sabeeha Hamza DEHHAM
Nafida Hetty MARHAENI
Alquma NOOR

ABSTRACT

Artificial Intelligence already working on lots of probs and cons, reality full body deception worldview has
been recommended to not just trigger the fanciful responsibility for symbol's body yet in addition the
attitudinal and social parts characteristically related to that sort of virtual body. In the current review, we
researched whether this was valid for generalizations connected with body size: body fulfillment and eating
control conduct. Solid members went through the full-body deception worldview with a symbol having either
a bigger or a slimmer body than their own, and were surveyed for implied perspectives towards self-perception
and food calorie content at standard and after each full-body deception meeting. Results showed that the
deception arose no matter what the symbol's body size, while the apparent element of the own body size
changed by the symbol's body size (i.e., members felt to be slimmer in the wake of exemplifying their thin
symbol and bigger subsequent to encapsulating their enormous symbol). Urgently, we tracked down that
implied mentalities towards food, yet not those towards one's own body, were tweaked by the size of the
virtual body. Contrasted with standard, responsibility for slimmer symbol expanded the evasion of fatty food,
though responsibility for bigger symbol didn't actuate changes. Our discoveries recommend that the fanciful
sensation of being slimmer drives additionally the food-related generalizations related with that body size,
expanding the guideline of eating ways of behaving.

Keywords: probs and cons, deception, trigger, characteristically, worldview, tweaked



EFFECT OF HYGIENE ON PERFORMANCE CHARACTERISTICS OF BROILER BIRDS

Lawal W.S
Olayiwola S.A
Salami M.O
Dagba B.I
Atteh M.O.

ABSTRACT

About one hundred and fifty (150), Ross broiler chicks was used in a six (6) week experiment to investigate
the effect of hygiene on performance characteristics of broiler birds, there are three (3) treatments and each
containing fifty (50) birds each in a pen, the birds in each pens are fed same diet and follow the same drug and
vaccine programme but the pen with first fifty (50) birds had all the hygiene been observed throughout the
experiment, the next pen containing the second fifty (50) birds has few of the hygiene been observed while
the last pen containing the last fifty (50) birds has non hygiene observed throughout the period of the
experiment. At the end of the experiment, the first pen had only one (1) chick mortality, the second pen has
ten (10) birds mortality while the last pen has about forty one (41) and it occurred at all weeks of the
experiment, this account for about 2%, 20% and 82% respectively in all the three (3) pens, therefore hygiene
is a must in poultry house.

Keywords : Diet, pen, treatments and hygiene
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SMART ANTIFUNGAL DRUG DELIVERY SYSTEM: IN VITRO RELEASE,
PHARMACOKINETICS AND SAFETY STUDY

Fakhar ud DIN
Sidra BASHIR
Muhammad MONEEB
Kainat NIUSHEEN
Sara IMTIAZ

ABSTRACT

Fluconazole (FCZ) is a broad spectrum anti-fungal drug and categorized as a BCS class-I molecule because
of its readily soluble and highly permeable properties. Oral delivery of FCZ is associated with teratogenic
effects. Thus, other routes of administration needs to be investigated for improved efficacy of the drug. The
purpose of this study was to prepare and characterize FCZ loaded thermosensitive system (FCZ-TSS) for
rectal administration with sustained release and improved bioavailability. The ingredients of FCZ-TSS were
optimised by preparing different formulations using various concentrations of Poloxamer 407 (P-407),
Poloxamer 188 (P-188), Tween 80 (Tw-80) and FCZ. The FCZ-TSS was liquid at room temperature and
converted into gel at body temperature. The rheological properties of the FCZ-TSS were determined including,
gelation temperature, gel strength, gelation time and mucoadhesive force. In vitro release and in vivo
pharmacokinetic studies of the optimised formulation was performed and compared with the drug solution. P-
407 and Tw-80 reduced the gelation time and gelation temperature of FCZ-TSS, but increased the
mucoadhesive force and gel strength. Optimised FCZ-TSS was liquid at room temperature which upon
increase in temperature converted into gel at approximately 30.16 °C. The gel formation took around 1.23 min
and exhibited its easy administration and quick gelation inside the body. FCZ-TSS released the drug over a
time period of 24 hrs, displaying sustained behaviour as compared with the drug solution which take only 4
hrs for complete release of the drug. Moreover, the higher Cmax and AUC values of FCZ-TSS as compared
to FCZ solution showed increased bioavailability of FCZ. Furthermore, in vivo safety study demonstrated safe
profile of FCZ-TSS when compared with FCZ solution, after their application to rectal mucosa. These results
confirmed that TSS has the potential to improve the bioavailability of FCZ with increased safety.
Keywords: Fluconazole, Thermosensitive System, Anti-Fungal Agent, Fungal Infections, Rectal Route,
Poloxamers.
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BALIK CIFTLIKLERINDE KONTAMINASYONA NEDEN OLAN ETMENLER
FACTORS CAUSING CONTAMINATION IN FISH FARMS

Enes USTUNER
ORCID: 0000-0002-3837-5049
Mustafa OZ
ORCID: 0000-0001-5264-7103

OZET

Su iiriinleri sektdrii hem diinyada hem de Tiirkiye’de en hizli biiyiiyen sektdrlerin basinda gelmektedir. TUIK
verilerine gére 2021 yilinda su {irtinleri yetistiriciligi 2020 yilina gore yaklasik %11,9 oraninda artmustir.
COVID-19 salginin tiim sektdrlerde iiretimin azalmasina neden olurken su iiriinleri sektdrii pandemiye ragmen
biliylimeye devam etmistir. Yetistiricilik sektoriindeki bilylimenin siirdiiriilebilir olmasi i¢in ¢iftliklerdeki balik
Oliimlerinin de minimuma indirilmesi gerekmektedir. Balik c¢iftliklerinde bireysel 6liimden ziyade siirii
bazinda dliimler goriilmektedir. Bundan dolay1 kontaminasyonu 6nlemedeki en etkili yontem, kontaminasyon
sebepleri tespit edilip koruyucu oOnlemler alinmalidir. Kontaminasyona sebep olan birgok faktor
bulunmaktadir. Bunlardan bazilar ciftlikler de kullanilan aletler ve ekipmanlar, personel, bocekler, kuslar,
kemirgenler, su ve yem gibi bircok faktor kontaminasyona neden olmaktadir. Bu gibi faktorler balik
ciftliklerinde hastaligin ortaya c¢ikmasi ve yayilmasinda rol oynamaktadir. Alet ekipman, personel gibi
faktorlerle genellikle viral ve bakteriyel etkenler kontaminasyon olusturmaktadir. Bocek, kus ve kemirgen
gibi etmenler genellikle paraziter etkenler kontaminasyona sebep olmaktadir. Kiiltiirii yapilan balik
ciftliklerinde baliklarin toplu halde bulunmasindan dolay1 deniz, g6l ve barajlarda yasayan baliklara gore
kayiplar daha fazla olmaktadir. Bundan dolay1 konak, ¢evre ve etken arasindaki etkilesim bizim i¢in 6nemli
olmaktadir. Bu etkilesim de etken ve konak faktorlerini kontrol altina almak zor olacagindan gevre faktoriinii
kontrol altina almak 6nemli olmaktadir. Sonug olarak; diinyanin en ve iilkemizin en hizli biiyliyen gida
sektorlerinden birisi olan su tiriinleri yetistiricilik sektoriiniin biiylimesini saglikli bir sekilde stirdiirebilmesi
icin ¢iftliklerdeki kontaminasyon sebeplerinin belirlenmesi ve ortadan kaldirilmasi olduk¢a 6nemlidir.
Anahtar Kelimeler: Balik ¢iftligi, Kontaminasyon, Korunma

ABSTRACT

The aquaculture sector is one of the fastest growing sectors both in the world and in Turkey. According to
TUIK data, aquaculture increased by 11.9% in 2021 compared to 2020. While the COVID-19 outbreak caused
a decrease in production in all sectors, the aquaculture sector continued to grow despite the pandemic. In order
for the growth in the aquaculture sector to be sustainable, fish deaths in farms must also be minimized. Deaths
in fish farms are seen on a flock basis rather than individual deaths. For this reason, the most effective method
of preventing contamination is to determine the causes of contamination and to take protective measures.
There are many factors that cause contamination. Some of these factors cause contamination such as tools and
equipment used in farms, personnel, insects, birds, rodents, water and feed. Such factors play a role in the
emergence and spread of the disease in fish farms. Viral and bacterial factors generally cause contamination
with factors such as tools, equipment and personnel. Factors such as insects, birds and rodents usually cause
contamination by parasitic factors. Due to the mass presence of fish in cultured fish farms, losses are higher
than fish living in seas, lakes and dams. Therefore, the interaction between the host environment and the agent
is important for us. It is important to control the environmental factor since it will be difficult to control the
factor and host factors in this interaction. As a result; In order for the aquaculture sector, which is one of the
fastest growing food sectors in the world and in our country, to sustain its growth in a healthy way, it is very
important to determine and eliminate the causes of contamination in farms.

Keywords: Fish farm, Contamination, Protection

GIRIS
Su iiriinleri yetistiricilik sektdrii hem Diinyada hem de Ulkemizde uzun yillardan beri en hizli biiyiiyen gida
sektorlerinden birisidir. Su iriinleri yetistiriciliginden elde edilen baliklar artan diinya niifusu ve tiiketici
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bilinciyle birlikte ortaya ¢ikan saglikli gidaya erisim probleminin ¢oziimiinde en 6nemli kanallarindan birisi
olmustur (Oz ve Ustiiner, 2021). Ulkemiz ise su iiriinleri yetistiriciliginde oldukca iyi bir konumda
bulunmaktadir. COVID-19 pandemisi tiim sektorleri etkilemis, biiyiimede azalmaya ve bazi sektorlerde ise
tiretimi durma noktasina getirmistir. Ulkemizde ise su iiriinleri sektorii pandemiye ragmen biiyiimesine devam
etmistir. Kontaminasyon ise hastaliklarin g¢iftliklere tasinmasinda biiyiik bir faktoérdiir. Kontaminasyon
yollarina baktigimizda ham madde, personel, su ve tasiyicilar 6nemli olmaktadir. Bu yollar ile viral,
bakteriyel, paraziter ve mantar kaynakli birgok hastalik baliklara bulagmaktadir. Konak, etken ve ¢evre tiggeni
bulagsmada 6nemli rol oynamaktadir. Kontaminasyon engellenirse bu tiggen arasindaki bag kirilip hastaliklarin
olugmasinin oniine gegilir. Etken konak cevre ti¢liisii sekil 1°de verilmistir. Kontaminasyonu 6nlemedeki en
etkili yontem, kontaminasyon sebepleri tespit edilip koruyucu dénlemler alinmalidir.
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Sekil 1. Hastaliklarin ortaya ¢ikmasinda dnemli olan konak, ¢evre ve etken tigliisii

Kontaminasyona Neden Olan Faktorler

Balk Yemi

Insanoglu ilk zamanlar dogada kendiliginden yetisen yem niteliginde olabilecek materyalleri kullanmaya
baslayip, ilerleyen zamanlarda bilimin gelismesiyle alternatif yem kaynaklar1 aramaya ve yemlerin
islenmesine yonelik teknolojiyi kullanmaya baslamistir (Budag, 2011). Yemin hijyenik olmasi sadece baliklar
icin degil ayn1 zamanda baliklar tiiketen insanlar i¢in de 6nemli olmaktadir. Yemin besin igeriginin kaliteli
olmasinin yaninda mikrobiyolojik ve mikotoksin bulunmamasi da yemin hijyeni agisindan énemli olmaktadir
(Basmacioglu ve Ergiil, 2003). Yem hijyenini etkileyen en biiylik sorunlardan biri mikotoksinler olmaktadir.
Mikotoksinler filamentli mantarlar olan en yaygin Aspergillus, Penicillium ve Fusarium cinslerinin tiirleri
tarafindan ikincil metabolitler olarak iiretilen dogal olarak olusan molekiillerdir (Bennett ve Klich, 2003).
Yemde veya ham maddelerde bu tiir mantarlarin bulunmasi mikotoksinlerin olacagi anlamina gelmemektedir.
Hijyen agisindan bu tiir suslarin nem igerigi, havalandirma, sicaklik ve diger saklama kosullar1 gibi cesitli
faktorler bu toksik metabolitlerin iiretimini etkiler, genellikle sicak ve nemli kosullar mantar biiylimesine ve
toksin {iretimine yol acan iki ana faktordiir (Saad, 2016). Mikotoksinler tarafindan kontaminasyon, su
iirinlerinde besin degerinde bozulmaya hem baliklar i¢in hem de insanlar i¢in 6nemli bir saglik riski
olusturmaktadir (Oliveira ve Vasconcelos, 2020). Mikotoksikoz, bir veya daha fazla mikotoksinin
organizmaya alinmasiyla baliklarda ve insanlarda oliimle sonuglanabilen zehirlenmelerdir (Krogh, 1969).
Kronik mikotoksikoz, diisiik dozda mikotoksine maruz kaldiktan sonra kanser olusumu, bozulmus biiyiime ve
immiin disfonksiyon meydana gelmektedir (Roberts vd., 2022). Mikrobiyal bulasma engellenemedigi toksin
olusumu kontrol altina alinamadig1 durumlarda yemden mikroorganizmalarin ve toksinlerin uzaklastiriimasi
gerekmektedir (Basmacioglu ve Ergiil, 2003). Yemlere katki maddeleri olarak inorganik ve organik
maddelerin katilmasi etkili sonuglar elde edildigi gériilmiistiir (Smith vd., 2001).

Personel
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Mikroorganizmalarin personel tarafindan ozellikle ellerle tasinmasi 6nemli olmaktadir (Chen vd., 2001).
Tasima ve hazirlama sirasinda bakteriler gida ¢alisanlarinin ellerinden gidaya ve sonrasinda diger ylizeylere
aktarilmaktadir (Montville vd., 2002). Staphylococcus Aureus Urettigi toksinler dis etkenlere kars1 direngli
oldugu i¢in kisisel hijyen kurallarina uyulmasi gerekmektedir (Murat ve Dogan, 2020). Shigella ve patojenik
Escherichia coli gibi mikroorganizmalarin diisiik dozlar1 kontaminasyon kaynagi olarak ellerle
iliskilendirebilir (Snyder, 1998). Kotii hijyen 6zellikle yetersiz ve el yikamanin olmamasi bulasmadaki 6nemli
nedenlerden biri olmaktadir (Reij vd., 2004). Uygun bir sekilde elin yikanmasi ve dezenfeksiyonun yapilmasi
hasta kislerin tespit edilip kisitlanmasi patojenlerin yayilmasinin kontrol edilmesinde en etkili yontemlerden
biri olmustur (Montville vd., 2001).

Ekipmanlar

Tiim {iretim asamalarinda balikla temas eden yiizeylerin kotil hijyen siireci {iriin kalitesini etkileyen 6nemli
bir faktordiir (Temelli vd., 2006). Dogru bir hijyen prosediirii ile uzaklastirllamayan kir partikiilleri ve
mikroorganizmalar ylizeye yapisip ve mikroorganizmalar ic¢in biyofilm olusumuna neden olmaktadir
(Salustiano vd., 2010). Ekipmanlarin mikroorganizma kontaminasyonu, gida endiistrisinde bir risk faktoriidiir.
Bundan dolay1 yapildiklar1 malzeme se¢imi ve korozyon Onleyici 6zellikte olmasi hijyeni kolay olmalidir
(Fuster-Valls vd., 2008).

Su

Balik ciftliklerinde su parametlerinde degisiklikler patojen mikroorganizmalar olsun yada olmasin suyun
mikrobiyom dinaminiklerini dogrudan etkilemektedir (Jahangiri vd., 2021). Su ortamlar1 birbiriyle ve
konakeiyla siirekli etkilesime giren oldukca fazla mikroorganizma i¢ermektedir (Fernandez vd., 2019). Su
kalitesindeki degisiklikler kirlilik, iklim degisikligi ve ortamdaki patojenik mikroorganizmalarin ¢ogalmasi
gibi faktorler yer almaktadir (Jahangiri vd., 2021). Enfeksiyonlarla cevresel faktorler giiclii bir sekilde
baglantili olmaktadir (Hennersdorf vd., 2016). Bir baska kontaminasyon kaynagi su kaynaklariin kirletilmesi
olmaktadir. Biiylik miktarlarda evsel atik su ve endiistriyel atiklar nehirler tarafindan tasinmakta ve denizlere
bosalarak kirletmektedir. Bu tiir antropojenik kirleticiler, denizler ve i¢ sularin ana kirletici kaynagidir. Sucul
sistemlerdeki metal kirleticiler genellikle ya ¢oziiniir ya da siispansiyon halinde ¢dkerek organizmalar
tarafindan alinmaktadir (Das vd., 2007). Agir metal kontaminasyonu, ortamin ekolojik dengesi ve cesitli su
organizmalar1 lizerinde yikici etkiye sahip olmaktadir (Vosyliené ve Jankaite, 2006). Boylece baliklarda
metallerin birikmesi halk sagligi1 agisindan sorun olusturmaktadir. Belirli donemlerde su 6rnekleri alinarak
analizler yapilmalidir.

Bahk

Birgok patojenik bakteri, su ortamlarinda (Clostridium botulinum tip E, Vibrio sp, Aeromona sp vb.) genelde
cevrede (C.botulinum tip A ve Listeria monocytogenes) ise dogal olarak bulunmaktadir (Huss vd., 2000).
Diger mikroorganizmalar (Salmonella, Shigella, E.coli vb) hayvan ve insan rezervuarina aittir (Huss vd.,
2000). Bundan dolay1 iiretim ve isleme sirasinda bu mikroorganizmalarin baliklarda bulunmamasina ragmen
baliklara gecme olasilig1 her zaman bulunmaktadir (Samakupa vd., 2003). Genel olarak, saglikli bir balik
yakalandiginda bagisiklik sistemi bakterilerin kolayca cogalmasini engelledigi icin eti sterildir. Baligin
Olimiinden sonra bagisiklik sistemi inaktif oldugundan mikroorganizmalar ete kolayca ge¢mesine izin
vermektedir. Kontaminasyona neden olan faktorler sekil 2 de gosterilmistir.
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Sekil 2. Balik ¢iftliklerinde kontaminasyona neden olan faktorler

SONUC

Kontaminasyon meydana gelmesinde ii¢ faktor bizim i¢in 6nemli bunlar; konak, etken ve ¢evredir. Konak ve
etken kontrol altina alinmasi zor olacagi i¢in ¢evre sartlarini kontrol altina almak hem kontaminasyonu hem
de hastaliklarin bulagmasini engelleyecektir. Koruma ve kontrol i¢in alinacak 6nlemler; ¢evresel kosullar
diizeltilmeli, konak¢min immun sistemi giiclendirilmeli ve genetik direnci arttirilmig tiirler iiretilmeli,
patojenlerle kontaminasyon olmussa kontaminasyonu gidermek icin uygun kimyasal maddeler ve
antibiyogram sonucuna gore uygun antibiyotik kullanilmasi, yemlerin kaliteli liretim agamalarindan ge¢mis
ve uygun kosullarda saklanmasi, patojenle kontaminasyon olmus konak¢i arasindaki iligkinin kesilmesi

gerekmektedir.
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OZET

Balik patojenleri, su tiriinleri yetistiricilik sektoriinde ¢ok yliksek ekonomik kayiplara sebep olmakta olup ve
kontrol altina alabilmeleri i¢in ise antimikrobiyallerin kullanilmas1 gerekmektedir. Ciftliklerde tedavi ve
koruma amaglh olarak bir¢ok dezenfektan kullanilmaktadir. Bu calismanin amaci, balik c¢iftliklerinde
kullanilan dezenfektanlarin hangi asamada ve ne amacla kullanilmas1 gerektigi konularina aciklik getirerek
isletmelerin ekonomik kayiplarmin azaltilmasina destek olmaktir. Su {irlinleri yetistiriciliginde yiiksek bir
performansa ulasabilmek igin biyogiivenlik olduk¢a énemli bir konudur. isletmede kullanilan ekipman, havuz,
tank ve su kolonunda yasayan cesitli potansiyel patojenleri ortadan kaldirmak icin bazi dezenfektanlar
kullanmak gerekir. Su iriinleri yetistiriciliginde kullanilan antiseptik ajanlarin, balik sagligi iizerinde
maksimum fayday1 saglamasi ve ¢evre ilizerindeki minimum diizeyde etki birakmasi kabul edilebilirligi
acisindan ¢ok onemlidir. Hastaliklar ortaya ¢iktiginda balik 6limlerinden dolay1 maddi kayiplarin ve tedavisi
icin ise ekstra giderler olmaktadir. Hastaliklar meydana geldikten sonra tedavi etmek yerine baliklari
hastaliktan korumak hem daha ucuz hem de daha kolay olmaktadir. Balik ciftliklerinde kullanilan
dezenfektanlarin farkli gbrevleri vardir. Bu dezenfektanlarin gorevleri bilinmesi ve koruyucu olarak hangi
asamalarda kullanilacagim bilmek 6nemli olmaktadir. Ornek vermek gerekirse; klor gibi dezenfektanlar ucuz,
genis bakteri grubu ve bakteri sporlarina kars1 kullanilirken, iyodofor (iyotlu bilesikler) dezenfektanlar spor
ve bazi viriislere karsi daha az etkili olmaktadir. Balik ciftliklerinde uygulanma sekilleri de farklilik
gostermektedir. Bazi1 dezenfektanlar kulugkahanelerde bazilar1 ise baliklarda banyo tarzinda
uygulanabilmektedir. Sonug¢ olarak; lilkemiz ekonomisi agisindan 6nemli bir yere sahip olan su iiriinleri
sektoriiniin siirdiiriilebilir olmasi i¢in hastaliklara kars1 koruyucu 6nlem alinmasi ve hastaliklarin ortadan
kaldirilmasi son derece 6nemli olmaktadir.

Anahtar Kelimeler: Balik ¢iftligi, Dezenfeksiyon, Dezenfektan

ABSTRACT

Fish pathogens cause very high economic losses in the aquaculture sector and antimicrobials must be used to
control them. Many disinfectants are used in farms for treatment and protection. The aim of this study is to
support the reduction of economic losses of enterprises by clarifying at what stage and for what purpose
disinfectants used in fish farms should be used. Biosecurity is a very important issue in order to achieve a high
performance in aquaculture. It is necessary to use some disinfectants to eliminate various potential pathogens
living in the equipment used in the business, pool, tank and water column. It is very important for the
acceptability of antiseptic agents used in aquaculture to provide maximum benefit on fish health and minimal
impact on the environment. When diseases occur, there are financial losses due to fish deaths and extra
expenses for their treatment. It is both cheaper and easier to protect the fish from the disease instead of treating
the diseases after they occur. Disinfectants used in fish farms have different functions. It is important to know
the duties of these disinfectants and to know at what stages they will be used as a preservative. For example;
While disinfectants such as chlorine are cheap, used against a wide range of bacteria and bacterial spores,
iodophor (iodized compounds) disinfectants are less effective against spores and some viruses. The way they
are applied in fish farms also differs. Some disinfectants can be applied in hatcheries, while others can be
applied to fish as a bath. As a result; In order for the aquaculture sector, which has an important place in our
country's economy, to be sustainable, it is extremely important to take preventive measures against diseases
and to eliminate diseases.

Keywords: Fish farm, Disinfection, Disinfectant
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GIRIS

Su iiriinleri isletmelerinde dezenfeksiyon hastalik yonetiminde yaygin olarak kullanilan igslemlerden biridir.
Patojen mikroorganizmalarin ¢ogu hijyen kurallarina uyularak kontrol altina alinabilmektedir. Balik
ciftliklerinde hastaliklar ortaya ¢iktiginda toplu sekilde 6liimler meydana gelmektedir. Oliimler basladiginda
hem o6len baliklarin maliyeti hem de tedavi masraflari isletme giderlerini artirmaktadir. Hastaliklar ortaya
ciktiginda tedavi etmek yerine koruma ve kontrol 6nemlerinin alinmas1 hem daha kolay hem de daha ucuz
olmaktadir. Hijyen uygulamalar1 koruma ve kontroliin baginda gelmektedir (Anonim 2022a). Dezenfeksiyon,
canlilarda hastalik yapan mikroorganizmalarin ve viriislerin inaktif hale getirilmesi islemidir. Dezenfektan ise
dezenfeksiyon isleminde kullanilan maddelere denilmektedir (Anonim 2022b). Balik ciftliklerinde farkli
dezenfektanlar tiretimin farkli asamalarinda kullanilmaktadir. Su iirlinleri yetistiriciliginde kullanilan
antiseptik ajanlarin, balik saglig1 lizerinde maksimum faydayi saglamasi ve cevre iizerindeki minimum
diizeyde etki birakmasi kabul edilebilirligi agisindan ¢ok onemlidir. Dezenfeksiyon prosediiriiniin se¢imi,
dezenfekte edilecek malzemeye, tesislerin boyutuna ve iilkede yasal olarak mevcut olan {iriinlere bagh
olmaktadir (Hill vd., 2013). Dezenfeksiyondan oOnce tiim yiizeyler iyice temizlenmelidir. Yiizeyin
temizlenmesinde kullanilan deterjan, dezenfektanla uyumlu olmalidir. Ornek vermek gerekirse iyodofor
cozeltiler genellikle asidiktir, bu nedenle alkali olan beton {izerine kullanilmaz (Anonim 2022a). Organik
maddenin varlig1 ¢ogu dezenfektanin dezenfeksiyon kapasitesini azaltacagindan, giris suyunun filtrelenmesi
gerekmektedir.

Balik Ciftliklerinde Kullanilan Dezenfektanlar

Klor

Klor hem ucuz hem de ¢ok yaygin kullanilan dezenfektanlarin basinda gelmektedir. Klor saglik testislerinde,
evlerde kullanilmakta ve diisiik konsantrasyonda antimikrobiyal etki gostermektedir (Mangalappalli-Illathu
ve Korber, 2006). Klor genellikle membran gecirgenligi iizerine etki etmekte ve hiicre icine girerek
sitoplazmanin yapisini bozmaktadir (Fazlara ve Ekhtelat, 2012). Yiksek konsantrasyonlarda bakteri
sitoplazmasinin koagiilasyon yapisini bozarak etki etmektedir (To vd., 2002). Klor bazli dezenfektanlar toksik
olmayip, leke birakmaz ve diliisyonlar1 kokusuz, iyonik olmayan, amfolitik ve katyonik ylizey aktif
maddelerle uyumludur. (Fazlara ve Ekhtelat, 2012). Klorun 6nemli 6zelliklerinden biri sert sulardan
etkilenmemesidir. Balik ¢iftliklerinde havuzlarin klorlanmasi hastalik vektorlerin 6ldiiriilmesine yardimei
olur. Klorlama ayrica, stoklamadan once kuluckahaneler ve karides havuzlarina verilen sudaki patojen
mikroorganizmalari dldiirmek i¢in kullanilmaktadir.

Iyodoforlar

Iyodoforlar, iyot ve bir ¢dziindiiriicii madde igeren ¢ozeltilerdir. Bu sekilde, ¢ozelti i¢inde yavas yavas az
miktarda iyot salinmaktadir. Yiiksek alkali ortamlarda ise etkinligi azalmaktadir. Iyodoforlar
mikroorganizmalarin hiicre duvar1 ve =zarlarina niifus ederek, DNA sentezini bozmakta fakat
mikroorganizmalarin biyofilm olusumunu engellemede diger dezenfektanlara nazaran daha az etkilidir
(Chauret, 2014). Balik ¢iftliklerinde iyodoforlar ile yumurtalarin dezenfeksiyonu patojenlerin azaltilmasi igin
1970’lerden beri uygulanmaktadir (Fws, 2022). Yumurtalarin dezenfeksiyonu somon baliklarina yonelik olsa
da yumurtalara bulusan patojen mikroorganizmalara karsi iyodoforla dezenfeksiyon mersin baligi, orfoz ve
halibut gibi ¢esitli kemikli baliklarda yagam oranini arttirdig: bildirilmistir. (Bergh ve Jelmert, 1996; Bouchard
111 ve Aloisi, 2002; Tendencia, 2001).Iyodoforlar genellikle diger dezenfektanlara gore daha az toksiktir fakat
ylizeylerde sar1 bir leke birakabilmektedir.

Kuaterner Amonyum Bilesikleri (QAB)

Genellikle kokusuz, renksiz ve tahris edici 6zellikte olmayip fakat yutuldugunda oldukca toksik olmaktadir.
Gram pozitif, gram negatif bakterilere ve zarfli viriislere karsi etkili ancak zarfsiz viriislere ve bakteri
sporlarina kars1 etkili degildir (Monsey ve Devaney, 2011). Yiizeylere uygulandiginda bakteri tiremesini
engelleyen bakteriyostatik film olusturmaktadirlar (Flick, 1998). QAB bilesiklerinin aktivasyon mekanizmast,
enerji lireten enzimlerin yok edilmesi, dnemli proteinlerin denatiire edilmesi ve hiicre zarinin yapisini bozarak
etki etmektedir (Mon-On vd., 2018). QAB diger dezenfektanlara gore ¢ok az toksiktir (Wild, 2017). QAB
bilesiklerinin etkinligi sert sularda ve anyonik dezenfektanlarla azalmaktadir (Plan, 2008; Wild, 2017).
Kuaterner amonyum bilesikleri kuluckahanelerde ve ciftliklerde larvalar, tanklar, havuzlar ve diger
ekipmanlar1 dezenfekte etmek icin kullanilir. Yapilan calismalarda balik c¢iftliklerinde goriilen patojen
mikroorganizmalardan Vibrio sp, Edwardsiella tarda, Streptococcus sp., Styphylococcus sp., inhibe ettigi
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bulunmustur (Kim vd., 2008). Sadece baliklarda degil yapilan bir ¢alismada istiridyelerin viral bir hastalig
olan Ostreid herpesvirus-1 (OsHV-1) kars1 10 dakika boyunca 2000 ppm’de uygulandiginda %100 oraninda
etkili oldugu ortaya konulmustur (Hick vd., 2016).

Formol (Formaldehit Soliisyonu)

Formalin, sulu formaldehit ¢ozeltisi olup, su iiriinlerinde yetistiriciliginde en ¢ok kullanilan dezenfektanlarin
basinda gelmektedir (Leal vd., 2018). Formol etki mekanizmasi proteinler, DNA ve RNA, polisakkaritler ve
glikoproteinler gibi ¢esitli biyolojik makromolekiillerin fonksiyonel gruplartyla reaksiyona girmektedir
(Kiernan, 2000). Balik parazitlerinde ve mantar hastaliklarinda kullanilmakta olup ¢cogu parazit gruplarinda
etkili olmaktadir. Baliklarin solungaglari, derisi, yiizgeclerinde ve yumurtalarindaki parazitleri 6ldiirmek igin
kullanilabilir fakat i¢ organlar1 enfekte etmis parazitleri tedavi etmek i¢in kullanilmamaktadir (Francis-Floyd,
1996). Uygun doz ve uygun tedavi siiresinin disina ¢ikilmasinda baliklar {izerinde doku hasarina neden
olmaktadir. Calismalarda en yaygin olumsuz sonuglar; solungaglarda kalic1 hasar (Shepherd & Bromage,
1988), hipokloremi, kan hemoglobin ve plazma konsantrasyonunda artis (Leal vd., 2018) goriilmiistiir. Bu
bulgular 6nerilen tedavi siiresinden daha yiiksek tedavi siiresinin uygulanmasi sonucu ortaya ¢ikmaistir.
Metilen Mavisi

Metilen mavisi, trisiklik bir fenotiyazin bir boyadir (Wainwright ve Amaral, 2005). Su iiriinleri
yetistiriciliginde dezenfektan ve bazi hastaliklarin tedavisinde kullanilmaktadir. Son yillarda yapilan
caligmalarda metilen mavisinin teratojenik etkilerinin oldugu rapor edilmistir (Lv vd., 2018). Metilen mavisi
bakteri ve parazitlerin sitoplazmik yapilarina baglanarak oksidasyon rediiksiyon reaksiyonlar1 bozarak etki
gostermektedir (Bolivar vd., 2001). Bu mekanizma soyle olmaktadir; 1s1kla aydinlatildiktan sonra fenotiyazin
yapisi uyarilip sonra dioksijen ile reaksiyona girerek singlet oksijen, hidrojen peroksit, siiperoksit anyonu ve
hidroksil radikalleri gibi bir reaktif oksijen tiirleri (ROS) kompleksi iiretir. Bu ROSlar, proteinler, niikleik
asitler ve lipitler gibi biyolojik molekiilleri oksitleyerek hiicre hasarina ve 6liime neden olmaktadir (Almeida
vd., 2020). Metilen mavisi nitrat zehirlenmesi, amonyak zehirlenmesi, Ichthyophthirius multifilis (Beyaz
benek hastaligi), akvaryum baliklarinda kadife hastaligi, yiizme kesesi hastaligi, balik yumurtalarindaki
mantarlarda ve stres altindaki baliklar kullanilmasi gibi bir¢ok kullanim alan1 mevcuttur.

Bakar Siilfat

Kiiltlir ortamindaki mavi-yesil alglerin kontrolii, belirli hastaliklarin kontrolii, yumusakgalarin havuzlardan
uzaklastirilmas1 ve balik ag kafeslerinin kirlenmesini onlemek icin su {irlinleri yetistiriciliginde ¢esitli
amaglarda kullanilmaktadir. Kullanim dozu genellikle 1/2000 oranindaki soliisyon baliklara 1-2 dk banyo
seklinde uygulanmaktadir. Kullanirken personellerin dikkat etmesi son derece dnemli olmaktadir. Maruz
kalma sonrasinda burun, agiz ve goz tahrislerinin yani sira bag agrisina neden olmaktadir.

Malasit Yesili

Malasit yesili, ilk olarak tekstil endiistrisinde kullanilan 1930’larin basindan beri kiiltiir balik¢iliginda yaygin
olarak kullanilan diamin trifenil metilen boyadir (Rushing ve Thompson, 1997). Balik yumurtalarinda,
larvalarda, yetigkin baliklarda ektoparazitleri ve mantar gelisimini inhibe etme yetenegine sahiptir (Wu vd.,
2007). Balik dokularinda kalint1 birakmasi dogrudan tiiketime sunulan baliklar i¢in sorun olmakta ve ihracat
engelline yol agmaktadir (Hashimoto vd., 2011).

Potasyum Permanganat

Potasyum permanganat (KMnO4), su irilinleri yetistiriciliginde uzun yillardir kullanilan oksitleyici bir
maddedir. Balik havuzlarinda solungaglarda ki parazitleri, bakteri ve mantar enfeksiyonlarini tedavi etmek
amaciyla kullanilmaktadir (Lazur, 1996). Potasyum permanganat kuluckahanede 10 mg/L 30-60 dakika ve
500 mg/L 30 saniye yiizey dezenfektani olarak kullanilabilir (Francis-Floyd ve Klinger, 1997). Avantajlarin
yaninda dezavantajlart da bulunmakta organik maddeleri etkilemesi, alkali ve asit sularda manganez
reaksiyonuna yol acabilmektedir.

Tuz

Paraziter hastaliklar baliklara bulastiklarinda mukus sekresyonunda artis meydana gelmektedir. Mukus
artmasi1 parazitlerin ve parazit kistlerinin iizerini kapatabilir bu da kullanilan kimyasalin etki etmesini
engellemektedir. Fazla mukus artmasi bir diger etkisi solungaclar filamentlerinin sismesine neden olur. Tuz
uygulamasi baliklarin viicudundaki ve solungaglarindaki fazla mukusun atilmasina yardimer olmaktadir. Tuz
uygulamasi banyo seklinde yapilmakta olup, %3 yogunlugunda hazirlanmaktadir.

Sonmemis Kireg
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Sonmemis kire¢ bir¢ok alanda siklikla ve su iirlinlerinde kullanilan dezenfektanlardan biridir (Bondad-
Reantaso vd., 2012). Sudaki kire¢ miktar1 asitleri baglama kapasitesiyle ol¢iilmektedir. Su iiriinlerinde
kullanim1 havuzlarin temizlenmesi ve bakterilerin yok edilmesi amactyla kullanilmaktadir (Bondad-Reantaso

vd., 2012).

SONUC

Diinyada ve iilkemizde su iiriinleri yetistiriciligi siirekli artmaktadir. Ulkemizde tiiketici bilincinin artmastyla
ilerleyen zamanlar su {iriinleri tiiketimi artacagi tahmin edilmektedir (Oz & Ustiiner, 2021). Bundan dolay1
baliklarin tiiketiciye hastaliklardan ari ulastirilmasi son derece dnemli olmaktadir. Hastaliklarin kontrol altina
alinmasinda ve hastaliklarin 6nlenmesinde kullanilacak dezenfektanlarin bilinmesi bundan dolay1 son derece
onemli olmaktadir. Su iriinleri yetistiriciliginde kullanilan antiseptik ajanlarn, balik sagligi {izerinde
maksimum fayday1 saglamasi ve ¢evre iizerindeki minimum diizeyde etki birakmasi kabul edilebilirligi
acisindan c¢ok Onemlidir. Balik c¢iftliklerinde standart bir dezenfeksiyonu saglamak icin belli kriterler
bulunmaktadir bunlar; Genis bakteriyostatik ve bakterisit etkileri olan dezenfektan secilmeli, hazirlanan
dezenfektan giinliikk hazirlanmali ve dezenfekte edilecek yiizeyler dnceden sicaklik isleminden gegirilmeli,
kullanilan dezenfektanlarin uzun siire kullanilmasit veya yogun dozlarda hazirlanma korozyona neden
olabilecegi, dezenfektan1 kullanacak personelin kendini koruyucu 6nlemler almasi, dezenfektanin baliklarin
derisinde ve kendisinde toksit bir etki birakmamasi gerekmektedir.
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ABSTRACT

The variety of spreadable food products is increasing due to changing consumer preferences and developments
in the food sector. The transformation of seafood into new products with different processing methods is part
of the sustainable economy and processed seafood accounts for the majority of our exports. Tuna fish has a
huge percentage of processed aquaculture products and is generally processed by canning method and finds a
place in both the domestic market and the foreign market. The evaluation of the by-products formed as crumbs
during the canning of tuna has been an economic approach to bring these nutritionally very rich products to
the food industry. In addition to the rich nutrients it contains, fish require maximum attention to processing
and storage conditions due to their vulnerability to deterioration and need alternative solutions. Natural plants
are used both by the use of their extracts and by their direct participation in food formulation. In this study,
the effects of dill, which is known to have antioxidant properties, on the chemical quality of the product during
the storage of spreadable pate products obtained from tuna processing by-products in the refrigerator were
investigated.

The group without the dill was considered a control group and stored under the same conditions as the group
containing the dill. Storage was made in transparent glass jars, amber jars and plastic packaging to determine
the oxidation more clearly.During the 6-month storage in the refrigerator, oxidation values such as TBA,
peroxide and free fatty acids as well as TVB-N changes were analyzed. The results of the research showed
that the addition of dill delayed the oxidation of tuna skating in particular and caused statistically different
results with the control group. The addition of dill suggests that it indirectly provides longer shelf life in tuna
pates.

Keywords: Seafood, quality, oxidation, refrigeated storage, dill leaves, tuna, spreadable pate

INTRODUCTION

While the traditional pate prepared with goose liver which is known as "foie-grass", the increasing demand to
this product and the price had to tended to producer usage to alternative sources. From pork livers and chicken
livers to different animals offal have been used for pate production (Estévez et al., 2007; Polak et al., 2011).
The market size of pate was more than a billion USD in 2018, and it is estimated to increase total size by 1.3
% between 2019 and 2025 (Grand View Research, 2019). Recently fish species have used in pate production
due to their functional characteristics and health benefits. Higher bioavailability rate and containing 20% more
protein than meat pate make fish pate a popular seafood product (Branciari et al., 2019). Especially, fatty fish
species are used for pate production owing to their desirable organoleptic and textural properties (Aksun
Tlimerkan et al.,2021).

Different processing techniques, using of natural antioxidants, packaging materials are robust approaches to
avoiding chemical quality deterioration. Utilization of various plant leads to chemical quality stabilization
whilst delaying to oxidation in addition to improvement of the overall quality of food products. Thus, this
research aimed to investigate the impact of dill leaf as an antioxidant compound on the chemical quality of
refrigerated tuna pate packed in various materials.

MATERIALS AND METHODS

Materials

Tuna (Katsuwonus pelamis) by-products (chunks and trimmings obtained after canned tuna processing) in
pre-cooked form used as raw material for tuna pate production. The chunks and trimmings were obtained
from seafood processing plant (Sasu Ltd., Adana, Turkey) the other ingredients (milk powder, spices, starch,
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and lemon juice) were acquired from local market in Adana, Turkey in fresh form. Tuna chunks were
transported to the laboratory immediately and stored at -80°C up to following process. Dill leaves (Anethum
graveolens) were also acquired from the local market freshly and then cleaned , dried and grinded.

Tuna pate preparation and storage

Tuna chunks and other compounds were mixed in two different formulations for the production of the tuna
pate groups. Frozen tuna trimmings and tuna chunks were thawed and chopped then mixed with mush potato,
milk powder, salt, starch, and sunflower oil, spices and other ingredients in a dough mixer at 4°C until
obtaining a well homogeniated tuna trimmings dough. Mixed pate dough was separated into 2 groups:
Control group (C) signed as without any other ingredient and dill leaf enriched (DE) group prepared with
lemon juice and dried dill leaves adition to control groups while mixing gradually. Then, each pate group
was separated into three packaging material (F: flint glass jar, A: amber glass jar and P: plastic container).
Control and dill leaf enriched tuna pate groups in different packaging materials labeled as CF, CA, CP,
DEF, DEA, DEP. The control and dill leaves enriched pate sample were manually full filled into theglass jars
and plastic container (~100 g). Then, the packaged tuna pate pasteurized at 80 °C for 45 min laboratory-type
oven with slight modification the method described by Estévez, and Cava, (2004).All tuna pate groups were
stored at 2+1 °C during 6 months. For each groups, chemical analyses were carried out in triplicates on the
planned weeks

Chemical Quality Assessment of Tuna Pate during storage

Determination of pH

The pH values of tuna pates were recorded by a digital pH meter (WTW- 315i pH Meter, Weilheim, Germany)
after homogenization of each 5 g of pate sample in 50 mL of distilled water (Santos et al., 2003).

TVB-N and TBA analysis

Total volatile base nitrogen (TVB-N) content was determined by the method of Antonocopoulus (1973
homogenized pate samples were steam-distilled and the TVB-N value were expressed as mg of TVB-N per
100 g of pate sample and measured depends on used 0.1 M HCIl volume for titration. The value of
thiobarbituric acid (TBA) was determined according to the method mentioned by (Tarladgis et al., 1960).The
extraction of fat breakdown compounds from 10 g of homogenized pate samples with a mixture of 2.5 ml 6 N
HCl and 97.5 ml of distilled water using steam distillation wunit (Distillation Unit B-
324,BUCHI,Labortechnic). Then distillate and glacial acetic acid (90%) were mixed (1:1, v/v) and heat
treatment (80-85 °C) was applied. TBA reacted complex was measured at 538-nm in a UV/Visible
spectrophotometer (Perkin Elmer Lambda 25, Massachusetts, USA) and the data expressed as milligrams of
malondialdehyde (MA) per kg of tuna pate.

Determination of Free fatty acid and Peroxide value

Peroxide value (PV) of tuna pates expressed as meq of peroxide oxygen per kg fat and accomplished by using
the AOCS method Ja 8-87 (AOCS, 1994) which is based on the amount of iodine used for the reaction of
peroxides with the iodide ion. Free fatty acid analysis (FFA), performed according to the AOCS method Ca
5a-40 (AOCS, 1997) which is based on alkaline titration and the results were expressed as oleic acid
equivalents.

Statistical analyses

Statistical analyses were performed in software SPSS version 19 (Chicago, Illinois, USA). Statistical analysis
of chemical quality and sensory attributes included descriptive statistics (means and standard deviations) in
triplicate in a general lineer model was used to determine the statistically significant differences p < 0.05

RESULTS AND DISCUSSION

Chemical quality of tuna pate during storage

The influence of dill leaf usage and packaging in the different material on chemical parameters of tuna pate through
refrigerated storage were showed in Table 1. Statistical analysis revealed that pH values were considerably affected by
the usage of dill leaf and packaging material and storage time. Initial pH values were found 6.36 and 6.30 for C and DE
group respectively. These results are in accordance with those of previous findings (Nakamura et al., 2007) who
determined the pH decreases of Pacific Bluefin tuna (Thunnus orientalis)as 6.30-6.40. The pH values have fluctuated
after 7 weeks of storage, the differences between groups becamestatistically significant (p<<0.05) reached the lowest value
at the end of storage. The decline of pH values could be related to pH changes of tuna chunk and other additives such as
milk powder, mush potato and dill leaves. Declined pH values during storage can be connected that pH values of pate
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type emulsified meat product affected by soluble protein rate, emulsion viscosity and production temperature (Zhou et
al., 2021).

The results of TVBN values, as the most useful indices for spoilage in fish products were shown in Table 1,
from which it could be noticed that initial TVBN value as 11,61 mg/100g for control and 13,74 mg/100g for
DE group. Similar TVBN values were found as 13.4-16,3 mg/100g for tuna species carried out by other
researcher (Silbande et al., 2016). Through the refrigerated storage, TVBN values of all tuna groups increased
progressively reached its maximum values at the end of storage, week 24th. In terms of treating with dill
leaves, generally, lower TVBN rates determined in DE as compared to C samples. These results are in
agreement with a previous research (Balik¢i, 2009) who stated that dill leaf addition lead to reduction of
TVBN formation in fish product during refrigerated storage (4+1°C). Regardless of with or without dill leaves
enrichment, storing in glass jar particularly in the amber glass jar and the plastic container had the lowest
and highest TVBN values, respectively at all analysis period. The plastic material packaging can cause these
important variations has been more permeable than glass material packaging for food products (Dhanesh et
al., 2018).
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Table 1. Chemical quality evolution of tuna pate groups during storage

b2

Para | Storage time (weeks) Grou
met 0 7 12 16 20 22 24 ps
ers
6,36+0,0 7,10£0,06 | 7,09+0,04* | 7,24+0,05% | 6,27+0,0 | 6,22+0,16 | 5,94+0,05 | CF
a5 b23 23 2 +d56 ab ab6
6,36+0,0 7,15+0,10 | 6,91+0,05° | 7,25+0,06* | 6,88+0,0 | 6,14+0,04 | 5,76+0,55 | CA
a5 b12 c23 1 ob23 a4 b5
pH 6,36+0,0 7,18+0,05 6393ﬂ:0,05b 7,32+0,35% | 6,84+0,1 | 6,17+0,08 6611i0’07 CP
735 bl2 c34 1 9b45 a ab7
6,30+0,0 7,08+0,03 | 6,96+0,03° | 7,15+0,10% | 6,60+0,0 | 6,07+0,05 | 6,23+0,16 | DEF
a6 b23 4 2 c5 a a
6 3
6,30+0,0 7,43+0,33 | 6,84+0,04° | 7,27+0,06* | 6,66+0,0 | 6,28+0,11 | 5,83+0,36 | DEA
26 al 34 12 o4 a abb6
6 3
6,30+0,0 7,03+0,09 | 6,74+0,149 | 7,26+0,09% | 7,02+0,0 | 6,24+0,28 | 5,93+0,05 | DEP
26 b2 3 1 22 ad abs
6 5
11,61+1, 14,91+0,4 | 18,39+0,3 | 23,29+0,3 | 41,000, | 43,92+0,5 | 59,31+3,1 | CF
4636 1b56 7b456 9ab34 43a2 7b2 4ab1
11,61+1, 14,21+0,4 | 17,01+£0,3 | 21,88+1,0 | 35,87+2, | 42,05+2,2 | 56,34+0,9 | CA
4636 1b6 9bC56 7bC45 02b3 3b02 4b1
TVB-N 11,61+£1, 17,43+0,7 | 20,21+0,6 | 24,37+0,7 | 40,71+1, | 54,15+1,0 | 61,99+0,6 | CP
(mg/l 6 5 45 34 2 1 1
00g) 462 4a 9a 03 092 63 74
13,75+1, 15,13+1,0 | 20,23+0,7 | 21,62+0,7 | 31,18+0, | 41,47+1,1 | 53,13+1,4 | DEF
7638 4b78 0a6 1C5 8203 7C2 2C1
13,75+1, 15,34+0,7 | 16,46+1,4 | 22,56+1,1 | 32,77+2, | 41,40+0,7 | 51,20+1,6 | DEA
7638 0b6 5056 1bC4 0403 4C2 901
13,75+1, 17,23+0,7 | 16,68+0,7 | 19,98+0,8 | 43,77+0, | 43,77+0,8 | 56,33+0,4 | DEP
7638 8a56 0C6 1d5 83b2 3b2 9b1
0.55+0,0 0.54+0,05 | 1.984+0,12° | 2.08+0,06* | 3.87+0,1 | 6.57+0,11 | 6.38+0.12 | CF
a6 a6 456 b34 a0 b2 abl
5 1
0.55+0,0 0.36+0,05 | 0.94+0,04° | 1,49+0,11° | 2,57+0,0 | 4.37+0.13 | 5.99+0,17 | CA
a6 a6 c56 c45 b3 bc2 bl
5 7
TBA 0.55+0,0 0.56+0,05 | 2.04+0,10* | 2.25+0,15% | 3.95+0,0 | 6.88+0.06 | 6.52+0,21 | CP
(mg a6 a6 45 34 2 al al
MA/kg | 3 13
) 0.45+0.32 0.48+0.32¢ | 1,54+0,08? | 2,03£0,09¢ | 3.55+0,2 | 5.12+0.04 | 6.00+0.20 | DEF
7 6 5 7¢3 c2 cl
0.45+0.32 0.27+0.328 | 0,86+0.14° | 1.38+0,04° | 2,39+0.1 | 4.21+0,03 | 5.28+0.14 | DEA
7 56 c4 7c3 c2 cl
0.45+0.32 0.55+0.328 | 1.80+0,22°¢ | 2,07+0,039 | 3,78+0,1 | 5,81+0,15 | 6,29+0,13 | DEP
7 6 5 b2 bl
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0.91x0,1 [3,93+0,28 | 9,86=0,66" | 9,85+1,09° | 15,57+1, | 19,28+2,3 | 24,98+1,4 | CF
a6 abs 4 4 5283 | 382 73l
0,91+0,1 | 3,65+1,12 | 6,94+0,52° | 9,42+0,93" | 16,53+1, | 17,03+4,6 | 15,630,9 | CA
PV 0.9120,1 [ 4,6540,57 | 10,56+0,0 [ 1233207 | 14,7240, [21,07:2,0 [ 22,1122,0 | CP
(meq/kg) 1a6 a 5a3 732 6122 6?1 obl
117200 | 3.29+0,48 | 8,95+0,61" | 9,34=0,96" | 11,91+0, | 13,40+1,1 | 15,0517 | DEF
1,17£0,0 | 3,08+0,28 | 5,45£0,10° | 9,090,49° | 9,09+0,9 | 10,58=1,4 | 13,07+0,5 | DEA
1,170,0 |3.86+0,80 | 4,34+3,42° [ 10,36+0,6 | 9,15£1,0 | 13,27+2,2 [ 18,33+0,0 | DEP
4b6 af)S 5 2(;3 204 1d2 661
0,92+0,3 | 1,74+0,46 | 2,03+0,37* | 3,46+0,76" | 10,22+1, | 14,93+1,7 | 16,07+0,7 | CF
935 as b45 bc34 1 132 8ab1 6ab1
0,92403 | 1,42+0,33 | 1.42+0,65 | 2,51+0,40° | 8,89£0,9 | 13.50+1,9 | 14,6014 | CA
9a5 334 34 d34 0a2 Sabl 3ab1
FEA 1002403 | 1,7120,84 | 3.1820.30° | 4.55£0.63" | 113741, | 14.94£1.0 | 17.56£2.3 | CP
(% oleic 95 a 567 5 a3 ab2 al
acid) 2 45 6 :
0,8220,1 | 1,48+0,56 | 1,83%0,66° | 3,25£0,49° | 9,42+0,7 | 13,0922 | 14,9942.8 | DEF
5 al5 b45 cd34 a2 gabl ¢abl
0,82+0,1 |0,96+0,47 | 1,55+0,88 | 2,19+0,64% | 8,67+2,9 | 12,79+0,6 | 13,46+2,0 | DEA
(a4 a4 4 34 0a2 6b1 Hbl
0,82+0,1 | 1,70+0,50 | 2,05+1,33" | 3,89+0,60° | 10,90+0, | 16,78+0,4 | 14,90+0,7 | DEP

Data are expressed as mean value + standard deviation of 3 replicates in duplicate;Means sharing the same
letter in the same row (a-e) indicate significant differences (p < 0.05) among groups.

TVBN values reached the maximum values at week 22 between 41.40 and 54.15 mg/100g, which are
exceed limits of 3540 mg TVB-N/100g of fish flesh (Connell, 1995).

The TBA value widely acts as a sign of oxidative degradation of the fish product (Crexi et al., 2010). As
shownin Table 1, TBARS values of tuna samples were affected statistically significantly (P<0.05) by plant
enrichment and storing in the different packaging material. The initial TBARS values were determined to be
0,55 mg MDA/kg for C and 0.45 MDA/kg for DE group. Packaged in the glass jar, especially the DEA group,
relatively delayed the TBA increase. With or without dill leaf enrichment, storing in the plastic container has
the highest TBA values among the groups. While CP and DEP groups were rejected at week 20, all glass jar
groups rejected at week 22. Enriched with dill leave prolonged to reach the rejection limit TBA values of tuna
pates. Dill leaves acted as a natural antioxidant and inhibitor for the breakdown of the MDA caused by tertiary
deterioration . Higher TBARS values were observed of all tuna pate groups as the storage time increased
(P <0.05). At the end of storage time, the lowest and highest TBARS values were found in DEF and CP
group with 5.28 and 6.52 MDA/kg, respectively. These results support the previous research that usage of
differentnatural antioxidant prolonged the lipid oxidation and TBARs forming during refrigerated storage for
6 months(Pateiro et al., 2014).
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Peroxide value (PV) considered as indices of hydroperoxides, that resulted from primary oxidations and use
for determination of rancidity in fish products (Tiwari et al., 2009). At the initial period of storage, PV
values found as 0.91 and 1.17 meq O2/kg for C and DE groups, respectively. Peroxide analysis results
revealed that peroxide formation was increased gradually and important variations were observed among
groups during refrigerated storage (P<0.05) (Table 1). Regardless of packaging material effect, DE groups
had lower PV values than C groups, can be related to the antioxidant effect of dill leaves on tuna pate. While
all DE groups determined below the upper limit for human health, which is 20 meq/ kg during storage, some
of control pate groups exceed this limit over 22 weeks of storage. These findings support the previous
statement as usingof plant or plant extract can inhibit the peroxide formation in fish products (Ozogul et al.,
2017).

As a tertiary result of rancidity, free fatty acid (FFA) result revealed that FFA content was influenced by dill
leaf enrichment and storing in whether glass or plastic material. At the earliest stage of storage, FFA values
of tuna pate were measured found 0.92 and 0.82 (% oleic acid) for C and DE groups, respectively. Dill leaf
enrichment led to statically significant decreases in FFA values within storage period that can be dill leaf
inhibition correlated enzymatic activity and microbial growth which are responding to FFA formation.
Likewise, (Ozogul et al., 2017) highlighted that using plant or plant extracts delayed the lipid oxidation
effectively in fish products during refrigerated storage. Regardless of with or without DE enrichment, CA and
DEA groups (stored in the amber glass jar) had lower FFA values than other groups. These significant
differences can be explained by FFA formation is accelerated by light and the amber glass could be delayed
this acceleration (Adeyeye et al., 2016). At the final day, only CF and CP groups reached the maximum values
16.07 and 17 .56 % oleic acids which is above the rejection limits of 15 mg/g (as oleic acid) (Ozogul, and
Balikci,2013).
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QUALITY FACTOR MECHANISMS IN SMOKED FISH
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ABSTRACT
Smoking is one of the most traditional methods known and increases the product variety by adding different
aroma and taste to the product to which it is applied. It is applied to many food products, from meat products
to cheese, from seafood to beverages such as beer. Smoked seafood is one of the leading foods that most
exported products. Although the smoking process has been applied mostly as hot smoking inthe past,
different processing methods such as cold smoking and liquid smoking have also started to be used due to
changing consumer preferences and technological developments. The nutritional composition, muscle pH,
textural characteristics and sensory characteristics of fish are known as the main factor in choosing the
method of processing. It is known as the most important factor, mainly becausethe lipid content of fish causes
oxidation during the processing and storage of the product, the sensory acceptability of the product with
bitterness, and limits the storage period of the product. However, the denaturation mechanism of fish
muscle, which is known for its high protein content, due to heat processing and protein oxidation, which is
rarely seen, affect the shelf life and sensory characteristics, especially the bioavailability,of processed fish.
In this review, the mechanisms of factors on quality in smoked fish, which have an important place in the
processed seafood market, will be evaluated in detail. The factors discussed in this review will benefit a
wide range of people from the industry companies engaged in the smoking process to the packaging industry
as well as the scientists working on the area.
Keywords: Smoking, seafood, nutrient composition, processing method, quality control

INTRODUCTION

Smoking process extend storage period of food products thans to this method combined effect heat
treatment, drying and salting. As very known salt inhibited microbial growth within reducing water activity.
Dyring with high-temperature offers a ptotective effect on the fish and with smoking step limit the
bioaccumulation of different components (Leroi and Joffraud, 2000). Within changing consumer demand, the
main aim of smoking process is its effects on the organeptic characteristics of the fish products instead of
its protective impacts (Arason et al.,2014; Puke and Galoburda,2020).There are several smoking process
that used in the seafood processing commonly; as in form hot,cold,liquid and/or combine of them smoking.
The factors impact on the quality mechanism of smoked fish products

Raw material

The physco-chemical properties of fish muscle greatly play role in the quality parameters of smoked fish
products (Boziaris et al.,2013). Factors such as the area where the fish is fished, the fishing method or the
fact that the raw material is fish or farmedfish caught from nature are among the factors resulted the varience
of the quality of raw materials. The lipid content and distribution of lipids have a significant impact on the
quality and nutritional value of the final products such as texture, taste and flavor (Wu et al.,2020). Lower
lipid in the fish muscle leads to the relatively higher level of phenol in the smoked fish species which sign
as lipid rate directly impact on the quality of end smoked fish (Arason et al.,2014: Asamoah et al.,2022).
Types of WoodThe sourceof producing smoke is the tree. Not all types of wood are suitable for smoking,
and this depends on the tree species, since the smell and taste of wood differs. In the process of smoking,
tree species such as beech, hornbeam, oak, linden, apple and orange are preferred. Pine and other coniferous
resinous trees are not preferred because they add a bitter taste to the product (Boziaris.,2013).

Salting Process

Salting accepted as i the main phases in the smoking process. Salt prolongs the storage period of the
product by acting as a protector in the fish muscle, reducing water binding capacity and inhibition of of bacteria
and also provides the desired rhelogical properties in the smoked fish (Arason et al.,2014). In the smoked fish
industry,several salting techniques are commonly applied alone or combined such as dry salting, injection
salting and brine salting (Espe et al., 2002). In dry salting, salt is applied directly to fish, while in brine
salting, fish is preserved in salt solution.(Rervik et al.,1997). Since the water loss in fish meat is less in wet
salting compared to dry salting, meat yieldis also higher and wet salting is widely preferred in industry

29



(Slamova et al.,2021).Salting time and salt concentration vary according to factors such as the type of fish,
the fat rate, the smoking methods and the storage period (Walker,2011).The salt ratios, temperature and
salting durations used do not have a certain standard as in the same dry salting technique (Wu et al.,2020).
Drying Method

Drying approach provides a protective impact within reducing water activity in smoked fishproducts. The
drying period and techniques used in the fish products differ according to the type of fish and consumer
demand (Arason et al.,2014). Drying can cause negative effects on process yield such as product quality,
texture and color of fish products. In smoked fish products, the microbial flora can also change depending
on the drying conditions.

The accumulation of PAHs in the smoked products as a risk

PAHs are organic compounds resulted from incomplete combustion of of natural or human origin and
generally caused by forest fires or volcanic eruptions or human-related resources,such as motor vehicles and
cigarettes (Stadler and Lineback,2009). Although the amount of PAH produced by smoking is less than the
others, it is among the sources that pose the most threat to human health.There are various studies aimed at
illuminating the ways in which oil and hydrocarbons in marine, and freshwater ecosystems are biodegraded
(Slamova et al.,2021). Due to smoking process accelerating the formation of PAHs, the quality mechanism
is also impacted by the previously mentioned factors.

CONCLUSION

This review deeply considered the factors affecting the quality attributes of smoked fish products. This
evaluation could be useful for both academia and relevant industry. PAHs formation mechanism also
investigated which will be guide for the other smoked products.
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