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Dear Scientist,

The second International Congress on Advances in Bioscience & Biotechnology
(icabb) was organized in Podgorica, Montenegro. We are very happy for organizing
this congress in such a beautiful city and country that we have strong historical

ties.

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

projects.

The scientist joined the congress was from different country and mostly from
Turkey. Total over the two hundered scientist were registered in the congress. The
total number of submission were 179 and after a careful evaluation 134
submissions were accepted by our scientific committee and 54 of them were
accepted as poster presentation and, 80 of them were accepted as oral presentation

and all those presentation was taken place in the conference booklet.

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

join this conference.

Chairman

Dr. Ilker Camkerten
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Su Uriinleri Tiiketmeyenlerin Tiiketmeme Nedenleri: Adana ili Ornegi

Levent SANGUN'* 0. inan¢ GUNEY! Yasemen YANAR?

"University of Cukurova, Vocational School of Adana, P.O. Box 01160, Cukurova, Adana, Turkey, 3222264164
2University of Cukurova faculty of Fisheries Balcali Adana, Turkey 3223386084
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Ozet

Calismamiz Adana ilinde tiiketicilerin su tiriinleri tiiketmeme nedenlerini aragtirmak i¢in tapilmistir. Calismamizda
farkli su iriinleri satis1 yapan marketlerden toplam 407 kisi ile anket yapilmistir. Bunlardan 60 kisinin su {iriinleri
titketmedigi 347 kisinin ise su iriinleri tiikettigi tespit edilmistir. Tiiketmeme gerekcelerinden tad ve koku en
ylksek ortalamaya sahip ¢ikmigtir. Demografik ozelliklerine gore (Cinsiyet, Yas, Gelir, Meslek, egitim)
tiketmeme nedenleri test edilirken iki grubun karsilastirilmasinda Mann whitney ve ikiden fazla grubun
karsilagtirilmasinda ise kruskal Wallis testleri uygulanmistir. Su iiriinleri tiiketmeme nedenlerini demografik
ozelliklere gore test etmek icin yapilan mann whitney U testi ve kruskal wallis testi sonucuna goére demografik
ozellikler arasinda anlamli farklilik ¢ikmamigtir (p>0.05). Ayrica yapilan PCA analizi sonucunda tiiketicilerin
tiiketmeme nedenleri 4 bilesende %74 varyansla agiklanmistir. Birinci bileseni en yiiksek oranda alerji faktorii ve
vejeteryan olmalari temsil etmektedir.

Anahtar Kelimeler: Su iiriinleri, Tiikketmeme, PCA, Mann whitney ve kruskal Wallis testi

The Conditions for Barriers to Consume Seafood: A Case Study in Adana
Province of Turkey

Abstract

The present study was designed for determining the reasons for not consuming the seafood. The research was
conducted by using face-to-face survey method to individuals around the shopping centers in Adana city. 407
people participated in the survey and it was determined that 60 of them were not consuming seafood and 347
individuals consumed sefood regularly. Among all factors taste and odor has the highest average of the reasons
for not consuming seafood. Mann Whitney U test was performed when comparing two groups and to compare
more than two groups Kruskal Wallis test was performed to determine the demographic reasons (Gender, age,
income, occupation, education) effective on not consuming seafood. As a result of the mann whitney U test and
the kruskal wallis test to test the reasons for not consuming the aquatic products according to their demographic
characteristics there was no significant difference in demographic characteristics (p > 0.05). In addition, as a result
of the Principal Compenant analysis performed, consumers' reasons for not consuming seafood are explained with
4 variables with 74% variance. The first component is mainly composed of allergy and vegetarian factors. All the
data obtained was analyzed on SPPS 21. 0 software programme.

Keywords: Aquaculture, Consumption, PCA, Mann whitney U and kruskal Wallis test.

Giris

Deniz firiinleri dengeli ve saglikli beslenmenin
onemli bir parcasi olarak kabul edilmektedir ve
siirekli olarak sagligi tesvik edici Uriinler olarak
tanmimlanmiglardir (Birch, Lawley ve Hamblin,
2012).

Hayvansal protein gereksinimini karsilamak
icin proteince zengin olan su iirlinleri, diinya besin
gereksiniminin 6nemli kismini kargilayan temel
bir endiistridir ve son 50 yilda teknoloji sayesinde

cok oOnemli bir gelisim gostermistir (Yiksel,
Kuzgun, ve Ozer, 2011). Su Uriinleri ¢ok diisiik
karbonhidrat icerigi yaninda, protein, esansiel
aminoasitleri, mineral, yag asitleri ve vitamin
acisinda zengin olusu nedenleriyle insan sagligi
acisindan oldukca faydali bir besin kaynagidir.
Insanoglunun aveilik ve toplayicilikla besinleri
elde edildigi en eski donemlerden bu yana en
kolay avlanan ve bu yiizden en ¢ok tiiketilen besin
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olan balik, giiniimiizde yararlar1 daha ¢ok
bilinmesine ragmen daha az tiiketilmektedir (Atar
ve Algigek, 2009; Hecer, 2012). Bu nedenle,
saglik otoriteleri ve endiistri, tiikketiciler arasinda
balik tiikketimini arttirmak igin ortak bir ilgi
alanina sahiptir. (Trondsen, Scholderer, Lund, &
Eggen, 2003).

Su iiriinleri tiretimi 2017 yilinda 630 bin 820
ton olarak gergeklesmistir bu iretimin %42.8’ini
deniz baliklari, %8,3’tini diger deniz iriinleri,
%05,1’1ni i¢ su iiriinleri ve %43,8’ini yetistiricilik
iriinlerinden olugmaktadir. Tirkiye'de, insan
beslenmesinde ¢ok dnemli bir yeri olan su iirtinleri
ve Ozellikle balik tiiketimi, son on yilda hem
iiretim agisindan hem de kisi bagina balik tiiketimi
acisindan inisli ¢ikisli bir seyir gostermistir (Senol
& Saygi, 2001). Tiirkiye’de kisi basina balik
tiketimi 2000 yilinda 8 kg iken, 2017 yilinda 5,5
kg a kadar diigmiistiir ve yaklasik 440.000 ton
balik tiiketilmistir (TUIK, 2017). Ulkemizde kisi
basina diisen balik tiiketimi, diinya ortalamasi
(13,8 kg/y1l), ve Avrupa iilkeleri ortalamas1 (28,3
kg/yll) gbéz Oniinde tutuldugunda oldukga
diisiiktiir. (YUKSEL et al., 2011). Bu tiiketimin
biiyiik bir boliimii taze olarak tiiketilmekte olup
(%75) islenmis iiriinlerin tiiketim orani diisiiktiir
ve (%2), daha ¢ok ihracata yoneliktir (Hecer,
2012).

Tiketicilerin ~ degerlendirmesini ve gida
iirinlerinin se¢imini etkileyen faktorler, {i¢ genis
kategoriye ayrilabilir: iirlinler (6rnegin lezzet,
doku ve tat), kisisel faktorler (6rn. Kisilik, tutum,
degerler, algilar) ve ¢evre (0rnegin mevcudiyet,
durum, kiiltiir). Bu kategorilerin 6nemi iiriinlerin
yan1 tiiketicilerle arasinda da degisebilir, bu da
gidalarin degerlendirilmesi i¢in belirli boliimler
arasinda hangi faktorlerin 6nemli oldugunu ve
arkasindaki itici giicleri, giidiileri ve engelleri
anlamak i¢in ¢cok 6nemli kilar. (Brunseg, Verbeke,
Ottar Olsen, & Fruensgaard Jeppesen, 2009).

Su iirlinleri tiiketiminde saglik, tat, uygunluk,
cesitlilik anahtar faktorler olmakla birlikte bir
takim engelleyici unsurlar da s6z konusudur
(Birch & Lawley, 2012). Balik satin almak ve
hazirlamak zaman alic1 olarak algilanir ve bazi
tilketiciler taze baliktaki kilgiklar1 sevmezler
2009). iiriinlerinin

(Brunsg et al., Deniz

tikketiminde tliketimin yogun oldugu tlkeler ile
diisiik oldugu tilkeler arasinda farkliliklar olmakla
birlikte; kaliteli balik bulmada yasanilan sorunlar,
fiyat, iiriin kalitesi, tiikketici davraniglari, inanglar,
balik tiiketildikten sonra tokluk eksikligi, hane
cocuk sayisi, uygunluk gibi unsurlar tiiketimi
engelleyici etkilere yol acabilmektedir. Bu
faktorler arasindan deniz {irlinlerinin kalitesini
belirleme becerisi, fiyat ve taze baliga erigim
zorlugu en ¢ok etkileyenler olarak karsimiza
cikmaktadir (Altintzoglou et al., 2010; Birch ve
Lawley, 2012; Birch et al.,, 2012; Myrland,
Trondsen, Johnston, ve Lund, 2000; Birch et al.,
2012). Tiiketicilerin bunlar1 satin almak istedikleri
yerlerde iriinler bulunmalidir (Trondsen et al.,
2003).

Tiiketimi engelleyici faktorlerin algilanmasi,
tiketicinin balikla yasadigi deneyimle ilgilidir.
Genel olarak, daha az deneyimli tiiketiciler, daha
deneyimli olanlara goére daha fazla engel
tanimlamaktadirlar. Balik tiiketimini engelleyici
faktorlerin varligi bu 6zel durumda balik 1 olan
belirli bir tiikketim davranmigin1 yerine getirmeyi
engellemektedir (Brunse et al., 2009). Tiirkiye’de
balik tiikketiminin diisik olmasmin nedenleri
iizerine yapilan c¢alismalarda cesitli faktorlerin
etkili oldugu tespit edilmistir bu kapsamda baligin
pisirilmesindeki kokusu ve aile aligkanligi ile
erisim problemleri yiiksek oranda gerekce
gosterilmistir (Erdal & Esengiin, 2008; Orhan &
Yiiksel, 2010).
tilketimine yonelik engellerin anlasilmasiyla,
tiiketim alanindaki algilanan riskleri azaltabilecek

Tiirkiye'de deniz {iriinleri

ve bdylece deniz liriinleri titkketimini tegvik edecek
faaliyetler koordine edecek stratejiler
gelistirilebilecektir.

Bu arastirmada balik tiiketiminin diisiik
olmasina neden olabilecek faktorlerin tiiketicilerin
demografik 6zelliklerine gore aralarinda farklilik

olup olmadigi amaglanmig ve test edilip
yorumlanmustir.

Materyal ve Metod

Calismamiz  Adana’nin  tim ilgelerinde

bulunan ve su urinleri satan marketlerde ve
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bolgelerin niifus yogunluguna gore anket
caligmas1 yapilmistir. Calismanin 6rneklem
bilytikliigii ise asagida verilen formiil
yardimiyla hesaplanmistir (Islamoglu, 2008;
Giliney ve Sangiin, 2017).

p-(1-p)

Calismamiza toplam 407 kisi ile anket yapilmis
olup bunlardan 347’si su {irlinleri tiiketmekte ve
60 kisi tiikketmemektedir. Su iiriinleri tiiketmeyen
bu 60 kisinin tiiketmeme nedenlerini ortaya
koymak i¢in farkli sorular (Tadin1 sevmiyorum,
Rafomriiniin kisa olmasi, Yiiksek fiyat, Saglik
bozucue tkiler, Aliskin degilim, Giivensizlik,

Yemesi kolay degil, Kokusu, Dini Nedenler,
Alerjik nedenler, Vejeteryanim) sorulmustur. Bu
sorular cinsiyet, yas, egitim, meslek ve gelir
durumlarina gore test edilmistir. Caligmamizda
Mann Whitney U ve Kruskal Wallis testi ve
korelasyon testleri uygulanmigtir. 0.05 &nem
diizeyinde test edildi ve SPSS 21.0 paket
programinda test edildi (Giiney ve Sangiin, 2017).

Bulgular

Tiiketicilerin su iiriinleri tiiketmeme nedenlerinin
cinsiyete, Cinsiyete gore su riinleri tilketmem
nedenlerine ait ortalama standart sapma ve Mann
whitney U testi sonuglar1 Tablo 1°de verilmistir.

Tablo 1. Cinsiyete gore su iriinleri tiiketmem nedenlerine ait ortalama standart sapma ve Mann whitney U testi

sonuglari
N
Tadini sevmiyorum Erkek 36
Kadin 24
Total 60
Raf 6mriiniin kisa olmasi Erkek 36
Kadin 24
Total 60
Yiiksek fiyat Erkek 36
Kadin 24
Total 60
Saglik bozucu etkiler Erkek 36
Kadin 24
Total 60
Aligkin degilim Erkek 36
Kadin 24
Total 60
Giivensizlik Erkek 36
Kadin 24
Total 60
Yemesi kolay degil Erkek 36
Kadin 24
Total 60
Kokusu Erkek 36
Kadin 24
Total 60
Dini Nedenler Erkek 36
Kadin 24
Total 60
Alerjik nedenler Erkek 36
Kadin 24
Total 60
Vejeteryanim Erkek 36
Kadin 24
Total 60

Mean Std. Deviation p
4,72 ,849
4,50 1,180 0.450
4,63 ,991
3,19 1,670
3,17 1,465 0.816
3,18 1,578
3,83 1,521
4,04 1,334 0.782
3,92 1,441
3,17 1,595
3,29 1,429 0.877
3,22 1,519
3,89 1,489
3,67 1,659 0.696
3,80 1,549
3,36 1,606
3,58 1,412 0.743
3,45 1,523
3,56 1,423
3,33 1,341 0.416
3,47 1,384
4,22 1,245
4,42 1,381 0.146
4,30 1,293
2,64 1,624
1,71 1,197 0.020*
2,27 1,528
3,31 1,802
3,50 1,474 0.916
3,38 1,668
3,64 1,775
4,00 1,560 0.475
3,78 1,688 ,
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Yag araliklarina gore su {iriinleri tiiketmem nedenlerine ait ortalama standart sapma ve kruskal
wallis testi sonuglar1 Tablo 2’ de verilmistir

Tablo 2. Yas araliklarina gore su liriinleri tiiketmem nedenlerine ait ortalama standart sapma ve kruskal wallis
testi sonuglar1

N Mean Std. Deviation P
Tadint Sevmiyorum 25< 31 4,52 1,122
25-34 14 5,00 ,000
35-44 9 4,44 1,333 0.418
45-54 5 4,60 ,894
54> 1 5,00 .
Total 60 4,63 ,991
Raf Omriiniin Kisa Olmasi 25< 31 3,03 1,516
25-34 14 3,36 1,598
35-44 9 3,67 1,732
45-54 5 2,80 2,049 0.786
54> 1 3,00 .
Total 60 3,18 1,578
Yiiksek Fiyat 25< 31 3,94 1,389
25-34 14 4,29 1,267
35-44 9 3,33 1,803
45-54 5 3,80 1,789 0.610
54> 1 4,00 .
Total 60 3,92 1,441
Saglik Bozucu Etkiler 25< 31 3,10 1,469
25-34 14 3,71 1,490
35-44 9 2,67 1,803 0.545
45-54 5 3,40 1,517
54> 1 4,00 .
Total 60 3,22 1,519
Aliskindegilim 25< 31 3,45 1,588
25-34 14 4,50 1,160
35-44 9 3,33 1,871 0.099
45-54 5 4,60 ,894
54> 1 5,00 .
Total 60 3,80 1,549
Gilivensizlik 25< 31 3,42 1,409
25-34 14 4,07 1,385
35-44 9 2,67 1,732 0.293
45-54 5 3,20 2,049
54> 1 4,00 .
Total 60 3,45 1,523
Yemesi Kolay Degil 25< 31 3,29 1,395
25-34 14 4,00 1,177
35-44 9 3,22 1,563 0.485
45-54 5 3,60 1,673
54> 1 3,00 .
Total 60 3,47 1,384
Kokusu 25< 31 4,48 1,092
25-34 14 4,00 1,301
35-44 9 4,11 1,764 0.560
45-54 5 4,20 1,789

|!
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54> 1 5,00 .
Total 60 4,30 1,293
Dini Nedenler 25< 31 2,39 1,564
25-34 14 3,00 1,710
35-44 9 1,22 441 0.082
45-54 5 1,60 ,894
54> 1 1,00 .
Total 60 2,27 1,528
Alerjik Nedenler 25< 31 3,42 1,669
25-34 14 3,86 1,657
35-44 9 2,33 1,658 0.251
45-54 5 3,60 1,517
54> 1 4,00 .
Total 60 3,38 1,668
Vejeteryanim 25< 31 3,68 1,739
25-34 14 4,00 1,519
35-44 9 3,44 1,944
45-54 5 4,20 1,789 0.802
54> 1 5,00 .
Total 60 3,78 1,688

Egitim durumuna gore su iriinleri tilketmem nedenlerine ait ortalama standart sapma ve kruskal
wallis testi sonuglar1 Tablo 3’te verilmistir.

Tablo 3. Egitim durumuna gore su iiriinleri tiikketmem nedenlerine ait ortalama standart sapma ve kruskal wallis
testi sonuglart

N Mean Std. Deviation p
Tadin1 Sevmiyorum [lkokul-Ortaokul 6 4,83 ,408
Lise 34 4,47 1,237
Universite 19 4,84 ,501 0.604
Lisans tisti 1 5,00 .
Total 60 4,63 ,991
Raf Omriiniin Kisa Olmasi [lkokul-Ortaokul 6 2,67 1,506
Lise 34 3,38 1,670 0.463
Universite 19 3,05 1,471
Lisans usti 1 2,00 .
Total 60 3,18 1,578
Yiiksek Fiyat Ilkokul-Ortaokul 6 3,83 1,472
Lise 34 4,00 1,497
Universite 19 3,79 1,437 0.561
Lisans tsti 1 4,00 .
Total 60 3,92 1,441
Saglik Bozucu Etkiler Ilkokul-Ortaokul 6 2,83 1,722
Lise 34 3,15 1,540
Universite 19 3,42 1,502 0.725
Lisans tisti 1 4,00 .
Total 60 3,22 1,519
Aligkin Degilim [kokul-Ortaokul 6 4,00 1,673
Lise 34 3,82 1,585
Universite 19 3,74 1,558 0.894
Lisans istii 1 3,00 .
Total 60 3,80 1,549
Giivensizlik Ilkokul-Ortaokul 6 3,00 1,673
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Yemesi Kolay Degil

Kokusu

Dini Nedenler

Alerjik Nedenler

Vejeteryanim

Lise

Universite
Lisans tstii
Total
Ilkokul-Ortaokul
Lise

Universite
Lisans Ustii
Total
Tlkokul-Ortaokul
Lise

Universite
Lisans {istii
Total
Ilkokul-Ortaokul
Lise

Universite
Lisans istii
Total
Ilkokul-Ortaokul
Lise

Universite
Lisans {istii
Total
Ilkokul-Ortaokul
Lise

Universite
Lisans {istii
Total

34
19
1
60
6
34
19
1
60
6
34
19
1
60
6
34
19
1
60
6
34
19
1
60
6
34
19
1
60
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3,56
3,42
3,00
3,45
2,67
3,44
3,74
4,00
3,47
433
424
4,37
5,00
4,30
1,33
2,74
1,79
1,00
2,27
2,83
3,47
337
4,00
3,38
3,33
3,68
4,05
5,00
3,78

1,561
1,502

1,523
1,506
1,418
1,284

1,384
1,633
1,281
1,300

1,293

,516
1,639
1,273

1,528
1,472
1,710
1,739

1,668
1,966
1,753
1,545

1,688

0.619

0.265

0.711

0.040

0.410

0.673

Meslek gruplarina gore su iirlinleri tilketmem nedenlerine ait ortalama standart sapma ve kruskal
wallis testi sonuglar1 Tablo 4’te verilmistir

Tablo 4. Meslek gruplarina gore su iiriinleri tilketmem nedenlerine ait ortalama standart sapma ve kruskal wallis

testi sonuglari

Tadin1 Sevmiyorum

Raf Omriiniin
Kisa Olmasi

Isci

Memur

Esnaf Zanaatkar
Serbest meslek
Ozel sektor
Ogrenci

Ev hanim

Issiz

Total

Isci

Memur

Esnaf Zanaatkar
Serbest meslek
Ozel sektor
Ogrenci

Ev hanim

Issiz

Total

N

Mean

4,71
5,00
5,00
4,50
4,67
4,29
4,50
4,75
4,63
3,50
4,67
2,40
2,88
3,22
2,86
3,30
2,75
3,18

Std. Deviation

1,069
,000
,000

1,069
,707

1,496

1,269
,500
991

1,787
577

1,673

1,808

1,394

1,773

1,567
,500

1,578

0.808

0.611
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Saglik Bozucu

Etkiler

Aliskin Degilim

Giivensizlik
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Dini Nedenler
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Isci

Memur

Esnaf Zanaatkar
Serbest meslek
Ozel sektor
Ogrenci

Ev hanim

Issiz

Total

Isci

Memur

Esnaf Zanaatkar
Serbest meslek
Ozel sektor
Ogrenci

Ev hanim

Issiz

Total

Isci

Memur

Esnaf Zanaatkar
Serbest meslek
Ozel sektor
Ogrenci

Ev hanim

Issiz

Total

Isci

Memur

Esnaf Zanaatkar
Serbest meslek
Ozel sektor
Ogrenci

Ev hanimu

Issiz

Total

Isci

Memur

Esnaf Zanaatkar
Serbest meslek
Ozel sektor
Ogrenci

Ev hanim

Issiz

Total

Isci

Memur

Esnaf Zanaatkar
Serbest meslek
Ozel sektor
Ogrenci

Ev hanim

Issiz

Total

Isci

4,07
3,33
3,60
4,38
3,67
3,29
4,30
4,00
3,92
3,21
3,00
3,60
3,50
3,22
2,29
3,40
3,50
3,22
4,14
3,33
420
3,75
422
3,57
3,40
3,00
3,80
3,50
1,67
3,60
4,13
3,56
3,14
3,70
2,75
3,45
3,43
3,33
3,40
4,00
4,11
2,57
3,10
3,75
3,47
3,93
3,00
4,00
4,13
4,89
4,43
4,60
5,00
4,30
2,93

1,542
2,082
1,517

744
1,732
1,704
1,252
1,414
1,441
1,672
2,000
1,673
1,414
1,481
1,704
1,578

577
1,519
1,460
2,082
1,789
1,165
1,394
1,902
1,838
1,414
1,549
1,698
1,155
1,673
1,126
1,590
1,676
1,567

,500
1,523
1,453
2,082
1,673

,926

,928
1,618
1,370
1,500
1,384
1,542
2,000
1,732

835

,333
1,512
1,265

,000
1,293
1,639

0.737

0.875

0.743

0.332

0.542

0.110
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Memur 3 1,67 1,155
Esnaf Zanaatkar 5 2,20 1,643
Serbest meslek 8 3,13 2,031
Ozel sektor 9 1,78 1,302
Ogrenci 7 2,29 1,704 0.396
Ev hanim 10 1,50 ,707
Issiz 4 1,75 ,957
Total 60 2,27 1,528
Alerjik Nedenler Isci 14 3,57 1,785
Memur 3 2,33 2,309
Esnaf Zanaatkar 5 3,00 1,871
Serbest meslek 8 3,13 1,808
Ozel sektor 9 3,67 1,581 0.760
Ogrenci 7 3,00 1,915
Ev hanim 10 3,40 1,430
Issiz 4 4,50 1,000
Total 60 3,38 1,668
Vejeteryanim Isci 14 3,36 1,906
Memur 3 2,33 2,309
Esnaf Zanaatkar 5 3,80 1,304
Serbest meslek 8 4,13 1,642
Ozel sektor 9 433 1,323 0.195
Ogrenci 7 2,57 1,988
Ev hanim 10 4,50 1,269
Issiz 4 4,75 ,500
Total 60 3,78 1,688

Gelir durumlarina gore su triinleri tilketmem nedenlerine ait ortalama standart sapma ve kruskal
wallis testi sonuglar1 Tablo 5’te verilmistir.

Tablo 5. Gelir durumlarina gore su iiriinleri tiiketmem nedenlerine ait ortalama standart sapma ve kruskal wallis
testi sonuglari

N Mean Std. Deviation P
Tadint Sevmiyorum Yok 20 4,65 ,933
1001< 5 4,40 1,342
1001-2000 28 4,57 1,103
2000-2999 4 5,00 ,000 0.814
3001-4000 3 5,00 ,000
Total 60 4,63 ,991
Raf Omriiniin Kisa Olmasi Yok 20 2,65 1,531
1001< 5 3,60 1,140
1001-2000 28 3,39 1,571
2000-2999 4 3,50 1,915 0.488
3001-4000 3 3,67 2,309
Total 60 3,18 1,578
Yiiksek Fiyat Yok 20 4,10 1,165
1001< 5 4,60 ,548
1001-2000 28 3,86 1,533
2000-2999 4 4,75 ,500 0.048%*
3001-4000 3 1,00 ,000
Total 60 3,92 1,441
Saglik Bozucu Etkiler Yok 20 3,20 1,508
1001< 5 2,80 1,304
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1001-2000
2000-2999
3001-4000
Total

Yok

1001<
1001-2000
2000-2999
3001-4000
Total

Yok

1001<
1001-2000
2000-2999
3001-4000
Total

Yok

1001<
1001-2000
2000-2999
3001-4000
Total

Yok

1001<
1001-2000
2000-2999
3001-4000
Total

Yok
1001<
1001-2000
2000-2999
3001-4000
Total

Yok
1001<
1001-2000
2000-2999
3001-4000
Total

Yok
1001<
1001-2000
2000-2999
3001-4000
Total

28

60

20

28

60

20

28

60

20

28

60

20

28

60

20

28

60

20

28

60

20

28

60

3,57
2,00
2,33
3,22
3,30
3,20
4,25
4,00
3,67
3,80
3,35
2,80
4,11
2,00
1,00
3,45
3,15
2,80
3,75
3,75
3,67
3,47
4,70
4,80
4,04
4,00
3,67
4,30
1,95
1,80
2,79
1,75
1,00
2,27
3,60
2,80
3,79
2,00
1,00
3,38
4,05
3,00
4,11
2,25
2,33
3,78

1,372
2,000
2,309
1,519
1,689
1,789
1,206
2,000
2,309
1,549
1,496
1,304
1,133
2,000

,000
1,523
1,387
1,095
1,266
1,893
2,309
1,384

923

447
1,374
2,000
2,309
1,293
1,432
1,304
1,595
1,500

,000
1,528
1,635
1,304
1,524
2,000

,000
1,668
1,605
1,581
1,548
1,893
2,309
1,688

Varimax Rotasyonu Uygulanmis Bir Faktor analizi Sonuglar1 Tablo 6’da verilmistir.

0.361

0.304

0.006

0.304

0.303

0.084

0.041*

0.120
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Tablo 6. Varimax Rotasyonu Uygulanmis Bir Faktor analizi Sonuglari

Component
1 2 3

Saglik Bozucu Etkiler ,861

Alerjik Nedenler ,824

Giivensizlik ,728

Vejeteryanim ,723

Dini Nedenler ,525

Aliskin Degilim ,876

Yemesi Kolay Degil ,746

Tadint Sevmiyorum ,570

Yiiksek Fiyat ,844
Raf Omriiniin Kisa Olmasi ,695
Kokusu ,575

Yapilan faktor analizi sonucunda varimax rotasyon matrisi incelendiginde veriler 3 bilesene
ayrilmistir. Birinci bilesende 4 diger 2 bilesende ise 3’er tilketmeme nedeni birlesmistir.

Tiiketmeme nedenlerine ait bilesenler icin olusturulan grafik Sekil 1°de verilmistir.

Relative Importance of Principal Components

0.39

Variances

0.799 0859

0.899 0.937 0.967

Comp.1 Comp.2 Comp.3 Comp.4 Comp.5 Comp.6 Comp.7 Comp.8 Comp.9 Comp.10

Sekil 1. Bilesenlerin yilizde varyans degerleri

Sekil 1’de Tiiketmeme nedenleri i¢in elde edilen bilesenlere ait grafik incelendiginde ilk 4 bilesen
%70’lik varyansi acikladig ortaya ¢ikmistir. Sekil 2°de ise %70’lik varyansi agiklayan ilk 4 bilesende
bulunan tiiketmeme nedenleri verilmistir. ilk bileseni inceledigimizde

comp.1

.
V5 va va v2 v3 V1o
.
: ]
v2 V5 v3 v7 v10 V6
! ] -
vo v2 AVAR} vs v10 v3
:
£
Ve v11 v3 v2 va va

Sekil 2. Su iiriinleri tiiketmeyenlerin ilk dért Bilesende bulunan tiiketmeme nedenleri
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Tartisma ve sonu¢

Tiiketicilerin su {irtinleri tilketmeme nedenlerini
cinsiyete gore karsilastirmak igin yapilan Mann
Whitney U testi sonucunda (Tablo 1), tiim
tiketmeme sebepleri ic¢in cinsiyetler arasinda
sadece dini nedenlerden dolay1 tiiketmeme nedeni
icin anlamli farklilik ¢ikmis (p<0.05) diger tiim
tiketmeme nedenleri ic¢in cinsiyet agisindan
anlamli bir farklilk bulunmamistir (p>0.05).
Ortalamalar incelendiginde dini nedenlerden
dolay1 tiiketmeme durumu igin kadinlarin daha
hassas olduklar1 ortaya ¢ikmustir. Ayrica tiim
ortalamalar  incelendiginde hemen hemen
tiketmeme sebeplerinin hepsinde her iki
cinsiyetin yiiksek ortalamaya sahip oldugu
bulunmustur.

Tablo 2 de yasa gore tiiketmeme sebepleri i¢in
yapilan kruskal Wallis testi sonucunda, biitlin
titketmeme sebepleri i¢in yaglar arasinda anlamli
bir farklilik ¢ikmamistir (p>0.05). Yasa gore de
tiiketicilerin bu tiriinleri dini nedenler harig yiiksek
bir ortalama ile tilketmedikleri ortaya ¢ikmustir.

Tiiketicilerin ~ su titketmeme
sebeplerinin egitim gore
karsilastirilmasi i¢in yapilan kruskal wallis testi
sonucunda (Tablo 3), egitim durumlari arasinda da

urunleri
durumuna

su triinleri tiketmeme durumlari igin anlamli bir
farklilik  ¢ikmamustir  (p>0.05). Ortalamalar
incelendiginde, dini nedenler hari¢ tiim
tilketmeme nedenleri yiiksek ortalamaya sahip
cikmustir.

Tablo 4’te, su {iriinleri tiiketmeyen tiiketicilerin
meslek gruplarma gore aralarinda anlamli bir
farkliligin olup olamadigini test etmek igin yapilan
kruskal Wallis testi sonucunda hi¢bir meslek
grubu arasinda anlamli bir farklilik ¢ikmamistir
(p>0.05). Ayrica neredeyse hepsinde de bu
iirlinleri tiketmeme nedenleri dini nedenler harig
yiiksek ortalamaya sahip olduklarn ortaya
cikmigtir. Gelir durumuna gore (Tablo 5)
tiiketicilerin su iirlinleri tilketmeme nedenleri i¢in
yapilan kruskal Wallis testi sonucunda, alerjik
durum hari¢ (p<0.05) diger tiim tiikketmeme
nedenleri i¢in gelir durumlari arasinda istatistiksel
olarak anlamli bir farklilik ¢gikmamistir (p>0.05).
Alerjik duruma ait ortalamalar incelendiginde

2000TL ve alt1 gelire sahip tiiketicilerin alerjik
durumdan dolayr tiiketmedigi daha yiiksek
ortalamayla ortaya cikmistir. Yine ortalamalar
incelendiginde dini nedenler hari¢ diger tiim
tilketmeme nedenleri yiliksek ortalamalar ile temsil
edilmistir.

Ayrica yapilan faktdr analizinin varimax
rotasyon matrisi incelendiginde veriler 3 bilesene
ayrilmistir. Birinci bilesende 4, diger 2 bilesende
ise 3’er tiketmeme nedeni Dbirlesmistir.
Tiiketmeme nedenleri icin elde edilen bilesenlere
ait grafik incelendiginde ilk 4 bilesen %70’lik
varyanst agikladigi ortaya cikmustir (Sekil 1).
Sekil 2°’de birinci bilesene en ¢ok etkili olan
tilkketmeme nedeninin sirasiyla vejeteryan, alerjik,
saglik bozucu etkiler, giivensizlik, aligkin degilim
ve yemesi kolay degil oldugu bulunmustur.

Sonu¢ olarak su iriinleri tliketmeyen
tiikketicilerin saglik durumundan dolay1 tiikketmeme
nedenleri hari¢ diger tiketmeme nedenleri
incelenerek (gilivensizlik, koku gibi) belki hazir
islenmis Urlin cesitliligi ve kalitesi arttirarak
insanlarin giivenini kazanip bunlarinda su {iriinleri
tilketmeye tesvik edebiliriz.
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Abstract

Bee products are used for centuries both as nutrients and in medicine, being exhaustless sources of benefic factors
for health and also for different biotechnological processes, for obtaining compounds and products with special
properties. Honey, bee pollen, bee bread, propolis, royal jelly, apilarnil, queen larvae or bee larvae, are “alive”
products, demonstrated by their analysis. One of our previous studies, using biocrystallization on honey, bee pollen
and royal jelly, demonstrated clearly this. Antioxidant, antimicrobial and antitumoral properties were proved in
different studies of our department, studies published in high ranked journals, having hundred citations until now.
Honey is a complex matrix which possesses antioxidant and antimicrobial properties due to peroxidic activity and
bioactive compounds from the class of polyphenols. The darker the honey, the higher the antioxidant and
antibacterial potential is. Propolis is considered a powerful natural antibiotic, with excellent results as
antibactrerial and antitumoral agent due to its unique combination of resins in the chemical composition. Bee
pollen, beside its excellent nutritional value, possesses antitumoral properties, demonstrated by our research team
and published recently.

Royal jelly is used by the worker bees to feed the queen which have a lifetime ten times higher than a worker bee.
One question raised from this observation: is there a connection between royal jelly and stem cells? Results
obtained in antioxidant, antibacterial and antitumoral activity of bee products, open new and important

perspectives in using these natural products in biotechnological and medical purposes.

Key words: biotechnology, bee products, conventional medicine, alternative therapy

Introduction

The most important bee products are honey, bee-
pollen, beebread, royal jelly, propolis, bee-venom
and wax. These products have different role in bee
family and in human nutrition. Man uses honey,
bee-pollen, beebread and royal jelly as food
supplements and propolis and bee-venom as
treatment in different diseases, due to their high
biological activity (Bobis et al. 2010).

Honey is the most important bee product, both
quantitatively and economically. Is also the first
bee product used by men since ages. Honey
consist generally from sugars and water
(approximately 90%), the rest of composition
being composed of enzymes, minerals,
aminoacids, organic acids, polyphenols and other
substances (Perez et al., 2007; Marghitas et al.
2009). As nectar is the main raw material for

producing floral honey, its chemical composition

in biologically active compounds depends on
numerous factors, such as botanical origin,
climatic and geographic conditions where the
honey is produced.

Honey always “borrows” the functional
properties of the plant where the nectar and pollen
is collected by the bee. It is generally known that
the polyphenols (secondary metabolites from
plants) are one of the main compounds
responsible of the biological activity of honey.
Enzymes are added in honey by bees, and this
class of substances has also an important role in
honey properties.

Propolis, or bee glue is an important bee
product, with extend utilization in conventional
medicine and in apitherapy. The chemical
composition of propolis consists of different
resins and vegetal balms, aromatic oils, macro and

microelements, flavonoids, bee secretions and
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wax. Romanian propolis is considered as poplar
type propolis, because the main plant species is
represented by poplar buds. Other resins are also
collected by the bees, coming from pine, plum,
willow, oak, chestnut, ash tree, beech, elm or
alder. The main class of chemical compounds
giving the bioactive properties of propolis is
polyphenols and especially flavonoids (Bankova
et al., 1997) and fatty acids (Polyakov et al.,
1988).

Bee pollen is a mixture of flower pollen,
nectar, and bee secretions, having different colors,
depending on the floral origin. Bees collect pollen
to prepare bee bread, the plastic food of the hive.
Sugars from pollen are glucose, fructose and
sucrose, but also starch and cellulose, coming
from the flower pollen. Bee pollen is very rich in
vitamins (B group, but also high amounts of C
vitamin), in fresh collected bee pollen, minerals
(Zn, Ca, Mg, K, Na), or carotenoids, giving the
wide range of colors (yellow, orange, red), or
anthocianins giving the violet color. An important
part of the chemical composition is represented by
the unsaturated fatty acids (omega 3 and omega
6)(Yang et al., 2013; Margaoan et al., 2014).

Because the bees do not consume pollen as it
1s collected from flowers, in the hive this is
converted to bee bread, a fermented product,
made by the bees in order to be more available for
own consumption.

Bee bread is a bee product made by the bees
from collected flower pollen, brought into the nest
(hive), mixed with own secretions, honey and let
in the comb for lactic fermentation. Bee bread
represents the protein source of food for larvae
and young bees that produce royal jelly
(Markiewicz-Zukowska et al., 2013). Bee bread
have similar chemical composition as bee
collected pollen, being enriched with honey,
propolis or other bee substances that are
fermented in the comb, making its components are
more available when is used as food supplement.

This process take place naturally in the hive
due to the bacterial loading of the pollen, the high
temperature in the hive and the enzymes present
in the pollen. By fermentation, all the components
from the pollen became easy assimilable, bee

bread being the lipid and protein source of the bee
food.

Royal jelly is a secretion of worker bees, used
for feeding bee larvae in the first three days of life
and feeding the queen for its entire life. This
substance is really a “royal” product, because it
contains all the chemical compounds that are
needed by an organism in order to grow and
develop, to give strength and long life.

Water content of royal jelly is high (60-70%),
being the bee product with the highest water
content, its dry weight consisting of sugars,
proteins, lipids, fatty acids, aminoacids, vitamins,
enzymes and hormones. Proteins and peptides are
the main substances from dry weight. Free
aminoacids consists mainly of proline and lisine.
Fatty acids are the main fraction of the lipid class,
followed by neutral lipids, sterols and
hidrocarbons.

Organic acids have generally 8 or 10 atoms of
carbon, the most important fatty acid being 10-
hydroxidecenoid acid, which is a marker of
authenticity. This compound have a high
antibacterial  activity (Garcia-Amoedo and
Almeida-Muradian, 2009; Barnutiu et al. 2011),
contributing to the small bacterial load of the
product.

Apitherapy uses bee products to heal certain
illnesses and to promote a healthy lifestile with the
help of these products. The term “apitherapy”
derive from apis, meaning bee, and therapy,
meaning treatment. Apitherapy claim to be
effective against different diseases, from arthritis
and chronic pain, until serious illnesses, like
cancer and stroke. It is true that there are not so
many scientific evidences to sustain many of the
claims of apitherapists, but apitherapy remain one
of the most important parts of alternative
medicine.

In order to be used in apitherapy and in
biotechnology for developing other new products,
all bee products must have certain characteristics,
known chemical composition and above all, must
be free of any contaminants.

The aim of the present paper is to establish the
main characteristics needed for bee products used
as supplements, adjuvant or even medicines in

|g
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apitherapy and in biotechnology as ingredients in
developing new products or medicines.

Materials and Methods

The research was carried out in the Laboratory for
Quality Control of Bee Products and Bee Diseases
in the University of Agricultural Sciences and
Veterinary Medicine Cluj-Napoca, investigating
different samples of honey, propolis, bee pollen,
beebread and royal jelly. The physicochemical
parameters were determined according to
Romanian and International Legislation for bee
products or food ingredients.

Physicochemical analysis for all bee products
were made following standard methods or own
developed methods for each product.

Sugar profile for honey, pollen, bee bread and
royal jelly was determined by high performance
liquid chromatography (HPLC) with refractive
index detection, following the method described
in International Honey Commision Methods
(http://www.ihc-platform.net/ihcmethods2009.pdf),
adapted in the laboratory for every bee product.
HPLC Shimadzu system consist of a LC-10AD
pump, DGU-14A degasser, SIL-10AV VP auto
sampler, RID-10A refractive index detector,
thermostatted at 30°C with CTO-10AS VP
temperature controller of separation column
(Altima Amino 100 A 5 pm, 250 mm x 4.6 mm)
with a mixture of acetonitril/water as mobile phase

with 1.3 ml/min flow rate. For the quantification
of main sugars, a calibration curve in the range 4—
0.5 g/100g, with regression coefficient of
R?=0.9982 for a mixture of 9 standards (glucose,
fructose, saccharose, trehalose, maltose, turanose,
isomaltose, erlose, melezitose) was used. Results
were expressed in g/100g bee product.

The content of total lipids (or wax) of pollen,
bee bread, propolis and royal jelly was determined
using Soxhlet method (Soxtherm, Gerhardt,
Germany), using an adapted method from
literature (Antinelli et al., 2002; Almeida-
Muradian et al., 2005). An accurately weighted
amount of sample was placed in filter paper tubes
and glass bickers (previously weighted). The
extraction solvent was petroleum ether, extraction
time 3 hours, evaporation time 1.5 hours and
cooling time 0.5 hours. After drying until constant

weight, the glass tubes were weighted again and
total lipid content (wax content for propolis) was
calculated.

Protein content of pollen, bee bread, royal jelly
was determined by Kjeldahl digestion, distillation
and titration, following an adapted method of
Lujerdean and Varga (2002). A specific amount
of sample was weighted and placed in special
containers and then in digestion tubes (Buchi
Digesion Unit K-424 coupled with Buchi
Scrubber B-414), 25ml concentrate H>SO4 95-
97% was added and 3 Kjeldahl tablets each, the
digestion took place fror about 1.5h. Distilation
was made with distilation unit Biichi, KjelFlex K-
360. Every determination used 50ml H,O: 90ml
NaOH: 60 ml H;BO; (pH 4.65).

Royal jelly’s authenticity parameter (10-

hydroxydecenoid acid - 10-HDA) was
determined by HPLC with PDA detection (Liu et
al., 2008).

Results for all determinations were expressed
as mean of three independent determinations +
standard deviation (Microsoft Excel, 2010).

In order to see the biological activities of the
analysed bee products, total phenols and total
flavonoids was also determined. Methods used for
these determinations were developed in the lab,
following literature studies suitable for each bee

product.
All bee products were checked for any
contaminants:  antibiotics, heavy  metals,

pesticides and acaricides. Different GC, atomic
absorption and HPLC techniques were used for
this matter (unpublish data).

Microbiological and bacteriological
parameters determined were total number of
aerobic germs (TGN) and number of yeasts and
moulds. TGN represent the number of microbial
colonies grown on agar media after inoculation
and incubation with the analyzed sample.

All chemicals and reagents were analytically
grade purity. The experimental data were
expressed as mean values + standard deviation
SD. Statistical differences were estimated among
different samples (honey, propolis, pollen,

beebread and royal jelly) at p=0.05.
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Results and Discussion

In the present study, samples of black locust and
multifloral honey were analyzed, due to the fact
that one type remain for a long period of time
uncristalized, and may be used in apitherapy as
ingredient in different formulations, or may be
applied on open wounds, and the other type was
choose because of the high content of bioactive
compounds present in the chemical composition.
Different apitherapists consulted indicated these
two honeys for our study (Fig.1).

B

FIGURE 1: Microscopic image of pollen sediment
from multifloral honey (A) and black locust honey

(B).

Pollen samples were freshly harvested in 2014
and immediately placed at -18°C, to preserve all
nutrients and bioactive compounds and also to
prevent spoilage of the After
palinological analysis, the samples were classified
as multifloral having as predominant species
(Salix  alba),

samples.

willor hawthorn  (Crataegus

monogyna), dandelion (Taraxacum officinale),
rape (Brassica spp.) and fruit trees (Prunus spp.).
Propolis samples were purchased directly from
beekeepers, being harvested with propolis
collector. Royal jelly samples were also purchased
from beekeepers and placed immediately at -18°C
to preserve bioactive compounds and spoilage.
Main physico-chemical characteristics for the
tested bee products were in accordance with
values stated by existing standards or literature
studies. These determinations are made mostly
when nutritional values must be established. For
apitherapy use, bioactive compounds from bee
products must be determined,
microbiological analyses.

In all bee products, monosaccharides glucose
and fructose are the main sugars, present in
different concentrations, according to each
product. The highest amount of fructose was
determined in black locust honey (42.21%),
followed by multifloral honey (36.54%). For bee
pollen and beebread, fructose was found in lower
concentrations (18.56 and 17.25 %), while in
royal jelly, fructose was quantified as 6.16%. The
content of glucose in honey samples ranged
between 29.34 and 37.64%, 17.86% in bee pollen
and lower in beebread (11.54%). Higher level of
glucose towards fructose was found in royal jelly
samples (6,67%). Sucrose content may be an
authentification parameter, as higher amounts
than 5% are not allowed in bee products. Other
disaccharides present in the analyzed bee
products were turanose, maltose, trehalose and
erlose (Table 1).

Bee pollen, bee bread and royal jelly posess
high amounts of proteins and different quantities
of lipids (Table 2).

The highest quantity of phenolic compounds
was found in propolis, followed by bee pollen,
bee bread, royal jelly and honey (multifloral and
black locust honey) (Table 2).

The main phenolic compounds identified in
honey and propolis samples were from the class
of phenolic acids and flavonoids. From all tested
bee products, the highest and variate amount of
phenolics were found in propolis tincture (Fig. 2).

as well as
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TABLE 1: Sugar spectrum for analyzed bee products

Glucose Fructose  Sucrose
Sample (%0) (%) (%%)
Black locust 2034424 4221231 1.0320.2
honey (n=35)
Muitifioral 37.64£1.5 3654226 0.5220.1
honey (n=35)
Bee pollen 148614 18.56=1.6 0.0020.0
m=6)
Bee bread 11.54£12 17.2521.1  0.0020.0
m=35)
Royal jelly 6.67:0.2 6.16203  0.5120.1
m=3)

Total

Maltose Turanose Trehalose Erlose sugars
(%%) (%0) (%0) (%0) (%)

144201  23620.1 052200 245202 79.35
1.62£0.2 202202 1.13=0.1 0.8220.0 80.29
0.0920.0 024200 005200 001200 3381
0.25£0.0 0.8220.1 0.75z0.1 0.02%00 30.63
0.1520.0 02900 002200 00900 13.89

Results represent the mean of three determinations + standard deviation

Table 2: Water content, total proteins, lipid content (wax for propolis) and 10-HDA content for analyzed bee

product samples

Water content  Total proteins

Sample (%) (%)
Black locust honey 17.4£0.4 -
(n=5)
Multifloral honey 18.2+1.1 1
(n=5)
Bee pollen (n=6) 20.6x1.4 22.26x1.29
Bee bread (n=5) 6.4+0.2 17.25+1.1
Royal jelly (n=5) 62.95+1.42 12.70£0.53

Raw propolis (n=3) - -

Total Total

Total lipids  10-HDA ot Flavonoids
0 . polyphenols

(%) (*)  (mgGAE/100g) (mgQe/100g)

. - 25.42+2.67 9.12+1.62

- - 65.84+4.32 33.21£1.67

4.960.67 . 112.65£7.55  64.21+5.31

2.00+0.0 - 78.56+5.67 42.54+5.25

4755022  2.15:08  66.32+4.31 33.56+4.35

22.4%1.3 - 1254.6629.64  557.25+6.34

Results represent the mean of three determinations = standard deviation

According to Tomas-Barberan et al. (1993),
the presence of chrysin, galangin, pinocembrin
and pinobanksin in propolis, represent the proof
that poplar is the main resin in propolis. The
statement is sustained also by Ozkul et al. (2005),
who introduce also caffeic acid in this
supposition.

The propolis samples analysed in this study
confirm the late literature studies (Bankova, 2005;

Tomas-Barberan et al., 1993; Ozkul et al., 2005)

and show that Romanian propolis can be
classified as poplar type propolis.

Ferulic acid is considered one of the most
important phenolic acids due to its antioxidant,
antimicrobial, antiinflammatory, anti-trombotic
and antitumoral activities (Mussatto et al., 2007).
p-coumaric acid is another important phenolic
acid due to its antioxidant and chemopreventive
properties (Mussatto et al., 2007).
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Figure 2: HPLC-PDA chromatogram of a 1% in ethanol 70% propolis sample.

Galangin, chrysin and pinocembrin represent
important flavonoids in propolis tincture, having
numerous antioxidant, antimicrobial, anti-
inflammatory and neuroprotective properties
(Cushnie and Lamb, 2006; Dhawan et al., 2002;
Shin et al., 2009).

Results in mycological and bacteriologic
analysis for all bee products show under 10!

i
.151‘ ‘: 4
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Generally, phenolic compounds influence the
visual appearance of the grain (pigmentation) and
flavor (astringency and bitterness) (Damintoti et
al., 2005, DeGrandi-Hoffman et al., 2013), higher
value were obtain in beebread than in bee pollen,
due to possible differences in botanical origin of
pollen and also the fact that a degradation of the
outer layer of the grain makes more available
bioactive = compounds to degraded by

aerobic mesofilic germs/ml of diluted samples;
yeast and moulds absent in bee collected pollen
and beebread.

Pollen sample (crude pollen) present less than
50.000 aerobic mesofilic germs/ml diluted pollen
and 100 yeasts and moulds/ml (Fig.3.).

FIGURE 3: Microbiologic analysis of bee pollen sample.

environmental conditions. Phenolic compounds in
general and flavonoids are considered among the
largest contributors to the antioxidant potential of
natural food products and bee products as well
(Larson, 1988).

Conclusions
Bee products that will be used in apitherapy or in
biotechnology must be authentic (in respect of
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chemical composition) and must possess high
amounts of bioactive compounds, with biological
properties. Romanian bee products, especially
those tested in the present study, have high
amounts of these compounds, with determined
antioxidant or antimicrobial properties. The
existence of accreditated laboratories which can
perform these tests are of great help to all
apitherapists, not mentioning the consumers, the
producers or retailers.
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Abstract

Missing a limb or having to live with a deficient organ may affect living in a bad way. Medical procedures,
treatment or therapy may make up the deficiency. Despite there are applications of artificial organs or limbs, there
may be seen problems with attaching the organ or adapting to body due to the uniqueness of each person both
anatomically and systemically. These problems and repeating the procedures after problems may cause activity
and health deficiencies. Furthermore, adaptive period can only be monitored after the attachment procedure. The
most common problem is, despite a successful operation, stinging feel of the attachment region caused by a
slightest movement of the artificial organ. Surgeon must be well experienced for a successful artificial organ
operation, even though a well experienced surgeon comes from many experimental operations. A total articular
prosthesis is regaining articular function and stabilizing by replacing the non-functioning face of the articular with
artificial materials, therefore aiming to relieve the pain.

The project is creating a database with the current monitoring systems have acquired, run by a software then having
a production ready sizing with “Finite Element Analysis” method. In addition, 3D scanning is used to acquire
information to compare with the results obtained with Finite Element Analysis in the aspect of precision and
producibility. The prototype of unique artificial organ is then created with a 3D Printer after choosing the proper

material with reverse engineering method.

Key Words: Artificial Organs, Reverse Code Engineering, Prostheses Prototyping

Introduction

Keeping up with medical sector is crucial for our
country because of the dynamic feature of it. In
order to achieve this goal there are some
preliminary steps [1] that have to be taken like
reducing dependency to source import, producing
value-added products, politics based on
perceptible evidence and developing a strong
strategy. The project lays emphasis on artificial
organs being imported and regulating it proper for
the purpose of the user.

Hip osteoarthritis [2-4] is mostly seen on
elderly caused by articular degeneration to cause
pain and movement limitation.

Physical restrictions caused by the symptoms
of the normal procedures cause serious problems
with patient’s life quality. Producing artificial
organ this way makes the positive changes on the
operations and treatment for osteoarthritis. The
aim for artificial hip articular is to relieve pain, to
make it functional by being able to move and
basically to increase the quality of the life of the

patient. The surgery, is a serious burden for every
country that is carried on. By the increase of the
percentage of the elderly in the community, it is
predicted that artificial hip articular surgery
expense will increase every year. In order to point
the benefit of the treatment for osteoarthritis, the
results to be used should be valid for clinical
researches, accepted and responsive to changes
[5].

Like all the disorders,
evaluation for osteoarthritis is the change on the

the main result

quality of life. In order to determine the change,
scale of the life quality for general or particular
disorder. If general life quality evaluation is to be
done, there is a better chance to determine side
effects of treatment and complications like
indirectly related to the disorder. Especially
patients with osteoarthritis has accompanier
disorders so the general life quality scales provide
a holistic view. Despite it is claimed that general
scales are less responsive to the health changes of
oneself, when taking into account that the side
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effects, complications and accompanier disorders
are evaluated, general life quality scales makes up
a correct tendency [6].

Recently movement limitation due to missing
an organ or a limb has been reduced with orthesis
and prosthesis technologies. Prothesis: Any kind
of a replacement for an organ. Orthez: Any kind
of refinement in order to fix, ease, help, block etc
[7]. Their mission and shape are common but
despite being similar to each other our specific
sizes vary. The uniqueness of the human body
should be considered when attaching the artificial
organ to the body. Still, there may come up some
problems with attaching procedure [8-10]. In the
researches that have been made about it, there
been some customer satisfaction test [12].

The products which have been used on the
artificial organ are chosen to be the most
comfortable, adaptive and conformative [13, 14].
The Project includes researches for new methods
in order to find a way to personal design process.

Market research showed that our country is too
dependent to importing. When examined the
imported prothesises it is observed that all of the
prothesises are of a standard size. For the
orthesises or prothesises which would be produced
specifically for someone, the process would be
real time sizing and positioning. Prothesis users
mostly have pain, non-adapting and having to
reposition issues. Our Project is going to decrease
these problems to the minimum. The process and
products will be able to be monitored with design,
analysis and evaluation software so any possible
fails of any product or machine will also be
monitored and we can take action before the fail
has happened. Even the operation process will be
for a lower cost.

Geniune value of this Project is to use finite
element analysis system in order to placing the
prothesis, design refining due to the electrical
motor. In addition to that, It will be the starter for
the solid model production. This Project is a brand
new one! The most applicable type was to create a
load analysis for a broken hip. 3 different kinds of
prothesises will be analyzed by ANSYS dynamic
analysis, when the progress finished, no data is
finished without comparing between them. In the
research we have successfully managed to choose

the sample we would like to use according to the
medical purposes so the first and second type of
prothesises have been chosen [15,16]. The
choosen prothesises have been analysed with
finite elements system and lead to important
results [17]. Our Project is an original work with
wide perspective, product development, only
according to technical and technological data
being used for model for the program which fills
into a gap of the literature.

A chin prothesis has been produced with 3D
printer and has been used. Our Project offers a
difference on Finite Elements Analysis being used
and also 3D printers being used to determine the
correct position of the subject.

Our Project is being able to produce products
out of designs through people’s information with
these kind of disorders, combining all the
information and and producing the good on a
unique way.

Methods
Monitoring the Subject and Determining its Size

The stereotactic method was first developed by
two British scholars in 1908. Horsley and Clarke,
who gave their names, used the device they
developed for animal experiments and performed
this system in cartesian coordinates. The
originally developed design began to be used in
animal experiment laboratories in the 1930's [19].
The developments in this area continue, but at this
moment it is not possible to obtain accurate and
sensitive information on living persons.

Another type of generally used way is
combining 2 different information provider, then
the draft is written by the software. It may create
big sized and easy to joint bones like humerus,
tibia, femur of a human body. This application
may be used for producing functional pieces,
educational models, implants etc. There is already
a production for artificial organs [20].

There are 206 bones in a human body. All the
bones have a spongy material filled inside but hard
and stiff outside. Roughly 1/3 of the bones are
mainly organic so they have some elasticity. The
other 2/3 kisim was inorganic and hard [21].

When working with bones, they may hold up
to hydrostatic stress. But when it surpasses the
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limit of the stress, It may crack and break then [22]
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Changes like this on the product may be monitored
on Magnetic Resonance (MRI), Computer aided
Tomogrophy, or radio sign basis. These parts may
be used on the basic geometry of biomechanical
models or mechanical analysis [23].

The basic principle of Computer Aided Data is
that X-Lights are the same. But when it comes to
MRYI, it holds onto the vibration of the protons
that’s been beneath [24].

With the nonstop development of the MR
technology, is now usefully available for most of
the areas. This is Materialise has a software that is
interactive medical image control system that may
be used with other softwares. The software can
recognize the CT or MR file and interact with
them to convert into DICOM (Figure 1.)

This form creates the layers to be used in the
modeling. These layers may command the
modeling program, furthermore it may process
geometrical or another modeling [25].

After “Mimics” modeling, some texture and
implant clinching might need a refine process on
the 3D model.

Then the 3D solid model, saves it as STL file,
defining 3 parts of every triangles with direction
[26]. Solid modelling samples is seen at Figure 2.

Figure 2. is shown STLdata and Printing.

In our study, we transferred the existing images
to the model with the software.

3D Printer

The manufacturing: Joint manufacturing and
Rapid Prototyping can be accomplished by a
variety of methods that work with plastic, ceramic,
metal or woody materials. [28-32]

Stereolithography (SL / SLA)

Selective Laser Sintering (SLS)

Fused Deposition Modelling (FDM)

3D Printing (3DP - 3D Printing)

Laminated Object Manufacturing (LOM)

Multi-Jet Modeling (MIM)

Laser Engineered Net Shaping (LENS)

Figure 1. MR Data is converted to DICOMAdata

Figure 2. Solid modelling

Finally, Simplify3D software delivers STL
files to printer and the production gets started [27].

3D printing method has been decided in our
studies. System is the process of producing a rigid
object of any shape from a digital computer
model. The production of a three-dimensional
shape occurs when the 3D printing material is
melted in successive layers and given the desired
shape [33]. In this method, production takes place
quickly. Produced products are products used in
many sectors [34].



2nd International Congress on Advances in Bioscience and Biotechnology (ICABB),
June 26-30, 2018 Podgorica, Montenegro

The formation of a three-dimensional shape
depends on the material properties and the layer
production. The production may be in the form of
melting the raw material or gluing the powdered
material. Each method has its own advantages and
disadvantages. However, the desired sensitivity
may not be fully achieved in this method. Here,
the volumetric error compensation technique can
be used [35]. Ultra-fine particle (UFP) emissions
in 3D printers and significant aerosol can be seen
in industrial environments [36]. Usually on these
printers, acrylonitrile butadiene styrene and
polylactic acid materials have recently been used
as populer. [37]. Some faults may occur on the
product after production. For instance, low
strength of low thickness parts, formation of steps
like ladder on the part surface, damage to the
surface of the part during the removal of the
support material is the most common mistakes.
[38]

In this study, custom-sized artificial organ
production was carried out developed for object
production with three-dimensional printing
technique. This printer is seen at figure 3.

Figure 3. 3Dprinter

Transfering Images to Modelling

The 3D object being manufactured is not directly
sent to the manufacturing machine in most cases.
The model firstly, it is converted to STL format
file, which is the standard interface for joint
manufacturing. Detection and repair STL file
faults, pattern the layout and the direction of
contruction, creation of support in case of need,
this and such situations require some pre-
processing. The pre-procesed model is divided

into the layer, made ready for manufacturing and
sent to manufacturing machine. [39]

In the manufacturing, STL file format is
generally used. This file type has become the
defacto standard for all BDT formats and high
resolution 3D printing interface [40].

The STL file consists of triangular surfaces that
simply define the geometric model. STL file errors
may occur during conversion of 3D model to STL
file to prepare manufacturing data or later [13]. It
is inevitable that mistakes such as geometric
inconsistency and low precision will also occur in
a piece to be made from an incorrect STL file.
Therefore, there is a need to correct STL file errors
in order to avoid manufacturing defects
originating from the STL file that may occur in the
end-use part [41].

Material Selection

When applied to the human or animal body, drugs,
medical devices like artificial implants, immune
response make by surrounding tissue and whole
organism, the fact that it does not cause negative
tissue or cellular reactions such as virulance,
carcinogenicity, Acceptability by the body is
called biocompatibility. [42]. Biomaterials are
natural or synthetic materials used to instead of
organs or support the functions of living tissues in
the human body and they are constantly or
with body fluids
Biomaterials are

periodically in contact
(etc.blood).

environment where the human body has very

used in the

variable conditions. For instance, the pH value of
body fluids varies from 1 to 9 with respect to
different tissues. During our daily activities, our
bones are subjected to tensile stress of about 4
MPa and tendons at 40-80 MPa. The average load
on a hip joint can be up to 3 times the body weight,
during activities such as bounce this value can be
up to 10 times the body weight. These tensions in
our bodies are repeated continuously during
activities such as standing, sitting and running.
Biomaterials must be able to withstand all these
difficult conditions [43].

There are many types of bio-materials such as
metallic, ceramic, polymeric and composite. The
material selection for the prosthesis should be
made in this material variety. Selection of
issue in the

biomaterials is an important

M
I
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production of artificial organs both in terms of the
human body and in terms of the function it
performs. A wrong choice can cause a lot of
negative consequences such as difficulty in using
on the person, damage to the body. Therefore, the
material selection process that is carry out before
each production was applied in this study.

In the selection of biomaterials, properties of
biocompatible materials were compared using
Ashby material selection guidelines. In
comparison, stainless steel (216L), cobalt alloys
(Co-Cr), Titanium Alloys (Ti6Al4V), PEEK
(Poliether EteR Ketone) and PMMA (Polymethyl
Methacrylate) materials were examined and the
results closest to cortical bone values were
summarized [44]:

1. The best results on strength are of Ti6Al4.

2. The highest Elasticity Modulus is seen in
Co-Cr material.

3. The least density value belongs to PMMA..

4. It is seen that PMMA is the best result of
elongation with reference to human bone

5. The material most resistant to hot is
Ti6Al4V.

6. When cost is considered, it can be seen that
PMMA is the most suitable material.

When the biocompatibility of the materials is
important, the dimension and the position of the
prosthesis are examined firstly. Therefore, PLA
which is the most common 3D material is used in
our study.

Production:

The artificial organ belonging to the randomly
selected person has been identified. 2D image of
this organ was obtained with MR technology.
These images are transferred to the CAD
environment in 3D via a software. The necessary
modifications were made here and the required
loads and forces were determined and analyzed
with Finite Element Method. The data is
transferred to the Ultimaker brand 3D printer.
After the surface roughness of the object obtained
by the printer is removed, it is scanned with a 3D
scanner and the measurement is compared
between the first image and the final image.

Diameter: [ 44mm
Center: |-128.44mm, 197.15mm, 475.77mm

AB Measure - Asseml ?
Gbvam e\ R ~-O[H

Length: 138.23mm

Diameter: 44mm

femur bone-1@Asseml

File: Assem1 Config: Varsayilan

Artificial Bone

Original Bone

Figure 4. Compare to Artifical and orginal organs

Conclusion
In our work, artificial organ production with
custom sizes and dimensions has been provided by
using the  measurement-production-control
mechanisms we have developed. In this study,
materials were first selected. Material selection
method and finite element analysis were used for
this. The image was taken from the existing
imaging systems and transferred to the 3D
environment and the necessary arrangements were
made. In the specified dimensions, the material
drawing was sent to the 3D printer and the
artificial organ was obtained. Once the surface
sensitivity has been achieved, it has been
determined how close the object produced by the
3D scanner approaches the desired properties.
With this method, the selection and
measurement of a material suitable for the
structure of the person, in which the anatomical
characteristics of the person is taken into
consideration, is provided to a great extent. With
this method, problems related to the variety of
materials and the precision of measurement have
been removed in the use of artificial organ. By
storing this information in a person-specific
information bank, mistakes that may occur in the
future can be observed and problems specific to
the person in the new organ design can be
identified.
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Figure 5. Analysis for determinated artificial organ
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Abstract

Quinoa includes almost all kinds of vitamins, being rich in minerals, consisting of all basic amino acids, having
ideal amino acid balance suggested by FAO in terms of histidine and lysine, compromising polyphenol,
phytosterol, flavonoid in its formula, and having nutraceutical benefits is a highly nutritious and functional food
product. Stevia is a sweetening with no calorie has been used as a natural sweetening in many countries. It is 300
times sweeter than sucrose and suggested for diabetic patients as it reduces the blood glucose without influencing
insulin metabolism is used in almost every kind of food products, particularly in the formulation of bakery products
like biscuit. In this study, it was aimed to develop a novel and quality improved biscuit formula using quinoa flour
and stevia for Celiac and Diabetic patients. In this study; it was made an effort to be partially eliminated quality
weakness resulting from removal of two basic components (wheat flour and sucrose) of biscuit dough, by using
inulin and hydroxypropylmethylcellulose (HPMC) additives at different levels. Addition of inulin or HPMC to the
dough formula; increased the dough density and decreased the biscuit thickness according to the control sample.
No meaningful and significant effects were observed by using different levels HPMC and inulin on baking loss,
moisture, colour and texture values of biscuit samples. As a result, two different additives fortification in the trial
biscuit formula could not improve the biscuit quality.

Keywords: Biscuit, Biscuit quality characteristics, Quinoa, Stevia.

1. Introduction foods and successfully take places in the

Reduction of salt, sugar and fat content of foods, formulation of baked bakery products at high
temperatures such as biscuits, cakes and cookies

(Zahn et al., 2013).

in this way coping with obesity and chronic

diseases, healthy new product manufacture using

nutritional value high functional food ingredients
and the design of special product production for
Pellagra, Beriberi, Phenylketonuria, Diabetes etc.
patient groups are some of the main objectives of
the food industry and scientists working in this

field.

Stevia (Stevia rebaudiana Bertoni) a calorie-
free sweetener, used as a natural sweetener in
some countries. Stevia reduces blood sugar levels
without affecting insulin metabolism and is
therefore recommended for diabetics (Lisak et al.,

2011). Stevia finds the usage area in almost all

Quinoa is a plant which enters in the pseudo
cereal group and takes places in the product
category that can be consumed by celiac patients
since it does not contain the gluten protein
complex in its composition. Quinoa is selected as
alternative food to reduce food poverty by the
United Nations (UN). The UN declared 2013 as
"International Quinoa Year" in order to increase
interest in this product (FAQO, 2014). In the seed of
the quinoa; there are 60-69% carbohydrate, 13-
20% protein, 9-12.6% moisture, 4-10% fibre, 5-
6% lipid and 3-4% mineral matter (Koziol, 1992;
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Ranhotra et al., 1993). It is a plant which contains
all the essential amino acids (James, 2009) and
almost all the vitamins (A, B, C, D and K) and rich
in mineral substances (Ca, P, Mg, K, Fe, Cu, Mn
and Zn) (Johnson, 1990).

In this study, the quality weakness caused by
the removal from dough formula of wheat flour
and sucrose which are the basic components of
biscuit dough, has been tried to be partially
eliminated by using
hydroxypropylmethylcellulose ~ (HPMC) and
inulin additives at different levels. In this way, to
provide more and more qualified biscuits have
been made effort to celiac and diabetic patient

groups.

Materials and Methods

In biscuit production; quinoa flour, stevioside
preparation (STP), skim milk powder, sodium and
ammonium bicarbonate, margarine, ethyl vanillin,
salt, HPMC and inulin were used. Partially
modified AACCI (American Association of
Cereal Chemists

10-50.05 (2010) method was used in the

International)

production of biscuits. In biscuit formula; quinoa
flour (100 g), STP (40 g), margarine (40 g), water
(10 g), salt (1.25 g), skim milk powder (1 g),
sodium bicarbonate (1 g), ammonium bicarbonate
(0.5 g) and ethyl vanillin (0.03 g) were used. The
production of biscuits was made according to

AACCI Method 10-50.05 (AACCI, 2010).

HPMC and inulin additives were used to
compensate to an extent of low quality which can

occur with the use of quinoa and stevia instead of

wheat flour and sucrose, which are two main
components in the biscuit formula. HPMC and
inulin levels, used to formula according to flour-

basis, are given below.

HPMC; 0%, 0.1%, 0.25%, 0.5%, 1%, 2%, 4% and
6%,

Inulin; 0%, 0.5%, 1%, 2.5%, 5%, 10% and 20%.

Analysis

Biscuit samples;

Dough density (Masoosi et al., 2002)

- Diameter, thickness and spread rate

(AACCI, 2010)
- Volume (Uludz, 1965)
- Moisture content (AACCI, 2010)
- Baking loss (Dizlek and Ozer, 2016)
- Colour analysis (Francis, 1998) and

- Rheological properties (3-point bend test)
(Ulusoy, 2011) were determined.

All analysis has been repeated twice. For each
analysis, the average of the measurements were
taken and subjected to statistics. For statistical
analysis; firstly variance analysis (ANOVA) was
applied to "SPSS" package program (SPSS,
version 18.0, SPSS Inc., Chicago, ABD) by
entering the obtained data about the measured
properties of the biscuits samples and doughs in
the experiments and then the significant values
were subjected to Duncan multiple comparison

test.
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Results and Discussion

The inclusion of HPMC or inulin into the dough
formula has increased the density of biscuit dough
according to the control sample (data not shown,
p<0.05). When the diameter values of the biscuits
were examined, the additives used have no
apparent effect on the diameters of the biscuits,
and almost all biscuit samples were determined
that the diameter was around 6 cm. When the
thickness
determined that the additives of HPMC and inulin

values were examined, it was
and their different usage levels reduced generally
the biscuit thickness according to the control
sample. It has been concluded that both additives
haven’t net effects in terms of thickness values
impact between different doses of use within

themselves.

In a study observed on the effects on the
physicochemical and sensory properties of
biscuits of the use of different additives in the
production of gluten-free biscuits with buckwheat
(Kaur et al., 2015); the use of acacia, guar, geven
and xanthan gums has been reported to reduce the
diameter value of the biscuits and increase the
thickness value. It was determined that the
contributions of HPMC and inulin generally
increased the spread rate of biscuits, but there was

no significant correlation between the different

additive levels used and this value.

The volume values of the samples ranged
between 17.7-24.8 cm® and the control sample
gave highest volume value. As a natural
consequence of reducing generally the diameters
and thicknesses of biscuit samples of their

different levels of use and the additives handled in

the experiment, the volumes of the biscuits
produced with these additives are lower than the
control sample. There is no significant correlation
between the use of different levels of inulin and

the biscuit volume.

It was observed that HPMC and inulin
additives did not have a significant effect on

baking loss during baking of biscuits.

The moisture content of some biscuits samples
that additive is used, were found higher than the
control sample and some samples were found to
be low. However, it is often observed that the use
of additives increases the moisture content of the
biscuits. Similarly, Kaur et al. (2015) reported that
different hydrocolloids used in their research were
increased moisture content of biscuits. The
moisture content of the biscuit samples generally
exceeds the limit value (maximum 6%) specified
in the TS 2383 biscuit standard (TSE, 2010). It is
thought that this situation can be prevented by
appropriate modifications to be made in the dough

formula or in the baking norms.

The use of HPMC and inulin at different levels
has not been encountered a significant apparent
effect on the colour values of the samples. Similar
situation also apply to texture values. Using
HPMC at 1% has reduced the hardness of the
biscuit compared to the control sample and
increased its fragility. The use at varied levels of
two different additives resulted in a very limited
difference in the hardness values of biscuits.
However, the use of both HPMC and inulin has
increased the fragility value of the samples. It is

believed that the additives used in this situation
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increase the stability of the dough (Capriles and
Areas, 2013; Tsatsaragkou et al., 2016).

Yildiz (2012) reported that diameter, thickness,
spread rate and hardness values were important
parameters in biscuit production in order to
determine the quality of the product. In this phase
of the study, it was determined that HPMC and
inulin additives added to the dough formula at
different levels could not improve the diameter,
thickness and spreading rates of biscuits, and even
at some usage levels adversely affected these
values. It has been seen that the additives and their
usage doses do not have a significant effect on the
hardness value of the biscuits and even increase
the hardness of the biscuits from time to time. It
has been determined that various usage doses of
these with the additives of HPMC and inulin
which were handled in the experiment, are not
improved the quality of biscuits produced using

quinoa flour and STP.

The results obtained of the study were
consistent with the findings of the Faridi et al.
(2000), which reported that quality-low flours and
gluten quantity obtained from the Triticum
compactum type soft wheat were used in biscuit
production and that these flour gave runny and

spreadable feature to the biscuit dough.

Conclusions

In this study, possible decrease in quality caused
by the use of quinoa flour and stevia commercial
preparation instead of wheat flour and sucrose
used in classic type biscuit production was tried to

be rehabilitated the quality of the product and

improved with the additive of HPMC and inulin at
various levels. In this way, it is aimed to present
more qualified products to celiac and diabetes

patients.

In the study, some physical, chemical, colour
and textural properties of the biscuits samples
were determined. Results and recommendations
reached by examining and evaluating the obtained

findings were summarized below:

In order to improve the qualities of the biscuit
formulas used with quinoa flour and STP, HPMC
and inulin additives added to the dough
formulations at different levels did not improve
the diameter, thickness, spreading ratios and
hardness’s of the biscuits and affected these values

negatively in some usage levels.

It has been determined that various usage doses
of these with the additives of HPMC and inulin
which were handled in the experiment, are not
improved the quality of biscuits produced using
quinoa flour and STP with examining together the
data obtained in the study. It is considered that the
qualities of biscuits made with quinoa flour may
be improved in case of dough formula contains
reducing agents such as protease and sodium

bisulfide and lecithin type surfactants.
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Abstract

Damage to wheat and its baking quality due to bug attack has been reported from many countries e.g. Germany,
Russia, Spain, Hungary, Czechoslovakia, Yugoslavia, Italy, Turkey, Iran, Iraq, and New Zealand. Bug damage is
usually associated with insects of the genera Eurygaster, Aelia, and Nysius. All these insects are sucking insects,
piercing the developing grain with stylets. During feeding they inject saliva (proteinases) in to wheat kernel to
disrupted protein structure, especially gluten proteins and cause important losses to millers, bakers, and country
economies.

These bugs reduce both wheat yield and quality so bug-damaged wheat causes reduction of flour quality, giving a
softer dough and subsequently flat bread with low volume, rough crust surface, sharp edges to loaf and
unsatisfactory texture. There have been various studies in the literature on the percentage of bug-damaged kernels
in wheat necessary to seriously affect the product and baking quality. Different researchers reported very different
bug damage ratios in the range of 0.3 to 10%, which can lead to confusion on the determination of the level of
destroying the technological quality (bread and pasta making) of wheat. These differences between the studies
may be explained by the different insects found to infest wheat cultivars, population density of the insect, weather
conditions, water availability, duration of the crop growing period, occurring stage of insect damage, sucking
degree, sucking number on a kernel by insect, and wheat cultivar characteristics. In this subject, it has been well
documented that when damaged kernels ratio increases in wheat mass, quality characteristics of wheat’s decrease.
The deterioration of the flour quality of wheat damaged by insect can be demonstrated by physical, biological,
chemical, biochemical (enzymatically), technological and rheological analysis, however, applying bread making
experiments by using a standard method and to determine the obtained bread characteristics is the best way.
Keywords: Wheat, Wheat quality, Insect, Protein, Biochemical.

Introduction

Wheat technological properties are affected
dramatically by cultivar genetic properties,
weather conditions, soil features, fertilizing and
agronomical applications, cereal diseases, and
harmful insects in both vegetative and storage
periods (Koksel and Sivri, 2002; Torbica et al.,
2007). Wheat bug (Sunn pest [SP]; Eurygaster
spp.), known in Turkey since 1927, is one of the
most harmful pests of wheat in this region
where the infested area has reached 636.281 ha
and the cost of fight against the SP has reached
370 million USA dollars in 2011 (Dizlek and
Islamoglu, 2015). The problem in Turkey has
been associated with a bug, Eurygaster
integriceps Put. SP (Hemiptera: Scutelleridae).
This species caused big damage particularly in
the southern and south-ecastern Anatolia (Lodos,
1982; Karababa and Ozan, 1998).

Literature information

SP feeds grains at different stages of
(Ravan et al, 2009).
Overwintered adults of the SP attack the leaves
and stems of young, succulent wheat and barley

development

plants causing them to wither and die prior to
spike formation. It also feed at the base of the
spike during the early growing period, resulting
in greyish white spikes without kernels. Fourth
and fifth nymph instars and new-generation
adults of the SP feed on grains (Lodos, 1982).

Damage can range from complete
destruction if the kernel is attacked in the
‘milky’ stage, to slightly shrivelled if attacked
in late maturity (Critchley, 1998). SP attacks
after the milk stage of wheat causing
shrivelling, reduced starch content, and lower
grain weight (Waage, 1998). This result in

direct damage to yield and viability of seeds and
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also this heavy infestation causes reduced crop
yield, kernels and hectolitre weight decrease
very sharply (Atli et al., 1988; Lorenz and
Meredith, 1988). If penetration occurs at a later
stage of maturity, when the cell contents are
fairly firm, the kernel surface is not deformed,
but the opaque patch with its dark centre spot
indicates that damage has occurred (Hariri et al.,
2000), and in this situation wheat is affected less
from SP compared to milk stage damage. So,
wheat damage from SP depends on the stage of
growth of the insect as well as of the plants
(Critchley, 1998).

Results and Discussion

The endosperm in the damaged region is very
soft and can be easily crumbled out, whereas in
the undamaged part of the kernel it is normally
hard. If the kernel has been pierced many times
by the wheat bug it contains almost no
endosperm (Kretovich, 1944). So, we can say
that damaged kernels from wheat bug show
very different properties to each other, also one
should not put same category per SP damaged
wheat grain (Dizlek et al., 2008).

It is particularly damaging when infesting
developing grain as it injects enzymes into the
grain of salivary proteinases that specifically
digest (dissolve) wheat gluten proteins and that
damage has produced important losses to
millers, bakers, and country economies
(Kretovich, 1944; Lorenz and Meredith, 1988;
Hosseininaveh et al., 2009; Konarev et al.,
2011; Dizlek and Islamoglu, 2015). This
salivary (secretion) is not a problem for wheat
flour. However, when flour is become dough by
kneading with water, suitable temperature and
moisture is  provided, and enzymes
(proteinases) become activated and degraded
gluten proteins. Hence, dough softens and its
viscoelasticity decreases, so it is processed by
hand and machine gets difficult (it has poor
processing  properties).  Moreover,  gas
absorption capacity of dough in fermentation
decreases, swelling and the other quality

characteristics of the bread detained (Hariri et
al., 2000; Koksel et al., 2002; Aja et al., 2004;
Kinaci and Kinaci, 2004; Ozberk et al., 2005;
Diraman et al., 2013; Dizlek and Islamoglu,
2015).

The structure and biochemical properties of
SP proteinases hydrolysing gluten proteins, the
level of differences of their complexes in
various wheat bugs of Eurygaster genus, the
character of wvariability of component
composition of these enzymes and the effect of
SPDR on fundamental quality characteristics of
different wheat varieties have not yet been
clarified (Konarev et al., 2013).

Conclusion

Damage to wheat and its baking quality due to
bug attack has been reported from many
countries. Bug damage is usually associated
with insects of the genera Eurygaster, Aelia, and
Nysius. All these insects are sucking insects,
piercing the developing grain with stylets.
During feeding they inject saliva (proteinases)
in to wheat kernel to disrupted protein structure,
especially gluten proteins and cause important
losses to millers, bakers, and country
economies.

These bugs reduce both wheat yield and
quality so bug-damaged wheat causes reduction
of flour quality, giving a softer dough and
subsequently flat bread with low volume, rough
crust surface, sharp edges to loaf and
unsatisfactory texture. It has been well
documented that when damaged kernels ratio
increases in wheat mass, quality characteristics
of wheat’s decrease.

The deterioration of the flour quality of
wheat damaged by insect can be demonstrated
by physical, biological, chemical, biochemical
(enzymatically), technological and rheological
analysis, however, applying bread making
experiments by using a standard method and to
determine the obtained bread characteristics is
the best way.

|g
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Abstract

Feline Infectious Peritonitis (FIP) and Feline Panleukopenia Virus (FPV) are both of the most significant viral
agents which affect negatively to the domestic cats' health. In this regards, we aimed to elucidate the prevalence
status of FIP and FPV in domestic cats. With this aim, mentioned infections have been investigated by using
molecular techniques. During one year the domestic cats have been sampled and their gender, age, breed,
vaccination status from owners have been recorded for each sampled cat in our study. 11 out of 68 (16.1 %), and
13 out of 68 (19.1%) samples were detected as positive for FIP and FPV infections, respectively. Also, four of
them were positive in terms of both infection. Multivariate statistical assessment was performed according to
information belong to infected cats. As a result, both infections were detected more prevalent in male, clinical
signed and mix breed cats. In conclusion, this study has indicated that both FIP and FPV in-door domestic cat
significantly seemed and it should be not forgotten to investigate these mentioned infections in domestic cats.
Keywords: Feline Infectious Peritonitis (FIP), Feline Panleukopenia Virus (FPV), Statistical assessment, Chi-
square test, domestic cats.
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Feline Infectious Peritonitis (FIP) And Feline Panleukopenia Virus (FPV)
Hakkinda Yapilan Bir istatiksel Degerlendirme Calismasi

Ozet

Feline Enfeksiydz Peritonitis (FIP) ve Feline Panleukopenia Virusu (FPV), evcil kedilerin saghigmi olumsuz
etkileyen dnemli viral ajanlar arasindadir. Bu baglamda, biz evcil kedilerde FIP ve FPV'nin prevalans durumunu
aydinlatmay1 amagladik. Bu amacla so6zii edilen enfeksiyonlar, molekiiler teknikler kullanilarak aragtirilmustir.
Calismamizda bir y1l boyunca evcil kediler 6rneklenmis ve her 6rneklenen kedi igin cinsiyet, yas, cins bilgisi ve
asilama durumu sahiplerinden sorularak kaydedilmistir. FIP ve FPV infeksiyonlari igin sirasiyla 68 hastanin
11'inde (% 16.1) ve 13'linde (% 19,1) pozitiflik saptandi. Ayrica her iki enfeksiyon agisindan pozitiflik dort
hayvanda tespit edildi. Enfekte kedilere ait bilgilere gore ¢cok degiskenli istatistiksel analiz yapildi. Sonug olarak,
her iki enfeksiyonun da erkek, klinik bulgulu ve karma cinsten kedilerde daha yaygin oldugu saptandi. Bu ¢aligma,
hem FIP hem de FPV’nin evde beslenen (in-door) kedilerde de 6nemli 6l¢iide var oldugunu ve evcil kedilerde s6z
konusu enfeksiyonlarin arastirilmasinin unutulmamasi gerektigini ortaya koymustur.

Anahtar Sézciikler: Feline Infectious Peritonitis (FIP), Feline Panleukopenia Virus (FPV), Istatiksel
degerlendirme, Ki-kare testi, evcil kediler.

“Tlim yazarlar ¢aligmaya esit katkida bulunmustur.”

Introduction wild cats, of which responsible agent is mutant
Feline Coronavirus (FCoV) (Simons et al., 2005).

Feline Infectious Peritonitis (FIP) is one of the 1.« commonly affects kittens up to 18 months

most significant fatal diseases of domestic and
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age and multiple hold cats (shelter or household).
FCoV belongs to Alphacoronavirus genus into
Coronaviridae family, which antigenically related
to famous SARS and MERS virus in human.
FCoV, has a single stranded segmented RNA
genome, the fact that indicates mutable structure.
No zoonotic potential for FCoV has been reported
to date.

Feline Panleukopenia Virus (FPV) is a DNA
virus from family Parvoviridae, which is closely
related antigenically with canine parvovirus
(CPV) type 2 and mink enteritis virus. Also, it is
responsible for increased mortality rate in kittens
(Buonavoglia et al., 2001).

The diseases caused by FCo and FP viruses
have been determined as prevalent among Turkish
domestic cats in previous reports (Can Sahna et
al., 2007; Muz et al., 2012; Oguzoglu et al., 2012;
Oguzoglu et al., 2013; Kog and Oguzoglu, 2016).
We aimed to keep up the information about the
epidemiologic status of FIP and FPV with data
belongs to 2014, in Turkey.

Materials-Methods

Archive materials in 2014, which peripheral blood
samples sent to the lab for routine diagnosis, were
used obtained from 68 cats in this study. Their
gender, age, living conditions (all cats were in-
door), vaccination and health status have been
noted for each sampled cat. Phenol-chloroform-
isoamyl alcohol protocol (24:25:1) was applied for
viral genome extraction from blood samples
(Chomczynski and Sacchi, 1987). Primer pairs
were used, that to be able to recognize partial M
gene region for FCoV nucleic acid detection
(Simons et al., 2005), while primer pairs targeted
to partial VP2 gene region were used for FPV
infection (Buonavoglia et al., 2001). After PCR
process, FCoV and FPV amplicons
visualized at 295 bp and 407 bp, respectively,

WeEre

under UV light camera. Chi-square statistical
analysis were conducted by output data.

Results

13 (19,11%) and 11 (16,17%) out of 68 samples
were detected positive in terms of FCoV and FPV,
respectively. Additionally, co-infection cases
were detected in two cats (2:68, 2,9%). Obtained
results and information about FIP and FPV
detected cats were presented at table for the
comparison according to breed, age, gender,
vaccination and clinical status. Co-infection cases
were disregarded for the statistical assessment
because, it did not have any significant effect on
statistical status.

Conclusion

Before starting vaccination programs, cats should
be tested in terms of immunosuppressive
microbial agents. For instance, screening FCoV
and FPV is necessary before vaccination, because
they are highly contagious for cats and ubiquitous
pathogens. Transmission is by fecal-oral contact
with FCoV and FPV contaminated feces.

In this study screening results of 68 samples
belongs to 2014 gave high prevalence both for
FCoV and FPV infections with 19 % and 16 %,
respectively. These findings demonstrate that
these contagious viruses are highly abundant
between cats although they are kept at home. It
should not be forgotten, presence of these detected
agents in adults or kittens will effects their health
status and make the organisms open to the
seconder bacterial or fungal infections by
decreasing their immune resistance.

For this reasons, detailed investigations are
needed for FCoV and FPV and also other
microorganism (viruses, bacteria, fungus etc.).
Especially, the necessity of application of
diagnostic tests targeting mentioned agents before
vaccination in kittens, should be keep in mind.
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Status

Pure  Mix Young Adult

(<12) (12<)
FIP (n=13) 2 1 6 7
FPV (n=11) 3 8 6 5
Statistical
Assessment
p <0.05 p> 0.05

Vacci vnva
Male Female Health Sick ccinat
ted
ed
10 3 4 9 6 7
9 2 1 10 5 6
p <0.05 p <0.05 p >0.05

Figure 1. The incidence of FIP and FPV infections according to breed, age, gender, health and vaccination status

in sampled animals.

Sekil.1. Orneklenen hayvanlarda, 1k, yas, cinsiyet, saglik durumu ve asilama durumuna gére FIP ve FPV

insidansi.
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Abstract

BVD virus is an enveloped RNA virus; located in the genus of Pestivirus, belongs to the Flaviviridae family. BVDV
is a ubiquitous infectious agent and economically significant disease which causes reproductive disorders, abortion,
stillbirths, weak calves, congenital anomalies, reduced milk production, neonatal mortality, and persistently viremic
calves. Genetic characterization studies are being carried on investigating genetic relationships between BVDV
isolates containing linear, single-stranded, positive-sense RNA. A total of 20 blood samples was detected positive by
ELISA from persistent animals in a cattle herd where there were about 1000 animals in our country. With ELISA
positive pestivirus field strains, PCR reactions were carried out against the complete E2 gene region. Obtained PCR
products were screened for endonuclease activity by Bgll, Kpnl, EcoRI, Rsal enzymes. The results of this study show
that although the area of interest is the major envelope protein, this local RNA virus is thought to be different from
the genetic structure of other BVDYV strains on the globe that are introduced into the Genbank database. BVDV is
remaining an important infection on livestock industry worldwide and in Turkey. It should be noted that the success
of BVDV eradication programs requires the use of vaccines containing appropriate isolates, including new local
strains.

Keywords: BVDV, cattle, ELISA, PCR
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BVDYV ile enfekte sigirlardan elde edilen lokal suslarin immiinodominant E2 gen

bolgelerinin karakterizasyonu
Ozet
BVD virusu zarfli bir RNA virus olup; Pestivirus genusunda bulunan Flaviviridae ailesine aittir. BVDV yaygin
bulasici bir ajandir ve iireme bozukluklarina, aborta, 6lii dogumlara, zayif buzagi dogumlarina, konjenital anomalilere,
stit veriminde azalmaya, yenidogan liimlerine ve Omiir boyu persiste viremik buzagilara neden olan ekonomik 6neme
sahip bir hastaliktir. BVDV izolatlari ile lineer, tek iplik¢ik, pozitif polariteli RNA arasindaki genetik iliskileri
arastirmak igin genetik karakterizasyon calismalari siirdiiriilmektedir. Ulkemizde yaklasik 1000 hayvanin bulundugu
bir sig1r siiriisiinde persiste enfekte hayvanlardan ELISA ile pozitif olarak toplam 20 kan 6rnegi tespit edildi. ELISA
pozitif pestivirus saha suslari ile, tam E2 gen bdlgesine karsi PCR reaksiyonlar1 gergeklestirildi. Elde edilen PCR
uriinleri, Bgll, Kpnl, EcoRI, Rsal enzimleri tarafindan endoniikleaz aktivitesi agisindan tarandi. Bu ¢aligmanin
sonuglari, ilgilenilen boélgenin biiyiik zarf proteini olmasina ragmen, arastirilan bu yerel RNA virusunun, Genbank
veri tabanina girilmis olan diinyadaki diger BVDV suglarinin genetik yapisindan farkli oldugunu gostermektedir.
BVDYV hala diinya capinda ve Tiirkiye'de hayvancilik sektdriinde 6nemli bir enfeksiyondur. BVDV eradikasyon
programlarinin basarisinda, yeni yerel suslar dahil olmak {izere uygun izolatlar1 iceren asilarin kullanilmasimin
gerekliligi unutulmamalidir.
Anahtar Sozciikler: BVDV, sigirlar, ELISA, PCR
“Tlim yazarlar bu ¢alismada esit katkida bulunmustur.”




2nd International Congress on Advances in Bioscience and Biotechnology (ICABB),

June 26-30, 2018 Podgorica, Montenegro

Introduction

Bovine Virus Diarrhoea Virus (BVDV) can cause
different types of clinical and subclinical symptoms,
for instance, reproductive, enteric and respiratory
syndromes, and immune dysfunction in -cattle.
BVDV and their = molecular
characterization data have been reported previously
in Turkey (Oguzoglu et al. 2010, Oguzoglu et al.
2012).

If the fetus meets the virus before a mature
immune system is established; permanently infected
persistent animals (cattle/calves) will shed BVDV
from body secretions throughout their life.

In this study, a total of 20 blood samples were
detected positive by ELISA from persistent animals
in a cattle herd where there were about 1000 animals
in our country. These positive samples have tested
by PCR. The amplicons obtained from PCR were
screened against endonuclease activity by Bgll,
Kpnl, EcoRI, Rsal enzymes.

Our results showed that besides that, before
sequence analysis, restriction recognition sites

infections

Begll Kpnl EcoRl Rsal

L L L

II
———
——
—
- —
——

i

defining can be used for confirmation to pre-
validate the PCR product.

Materials and methods

A total of 20 blood samples from persistently
infected cattle were used for total RNA extraction
by the isoamyl alcohol
extraction method described by Chomczynski and
Sacchi, (1987). RT-PCR was performed using
primer pair described by Oguzoglu et al. (2017)
against the pestivirus complete E2 gene region
(1179 bp). Obtained PCR products were screened
against endonuclease activity by Bgll, Kpnl, EcoRlI,
Rsal enzymes.

phenol:chloroform:

Results

Kpnl cut 1179 total bp product at 691 bp. Bgll also
cut from one point and reduced by 233 bp. Rsa [
made seven cuts at 151, 589, 780, 908, 941, 959 and
1059 bp. EcoRI cut from 2 points at 142 and 286 bp

(Figure).

Bgll Kpnl EcoRl Rsal

Figure. The results of local field strains characterization by using restriction enzymes.
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Conclusion

PCR based diagnostic methods are frequently
used for nucleic acid identification same as
BVD virus infection. And sequence analysis is
an essential method for understanding the
genetic diversity of field isolates because the
molecular characterization of field strains is
crucial to vaccine use struggle programs.

The results of this study show that although
the region of interest is the major envelope
protein of pestivirus, these local RNA virus
strains are thought to be different from the
genetic structure of other BVDV strains on the
globe that are introduced into the Genbank
database based on our restriction mapper test
results.

Further studies are necessary to carry out
effective control programs of BVD virus
infection by using the different vaccine and
field strains causes epidemics.
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Ozet

Homosistein, metionin metabolizmasinda araci metabolittir ve birgok hastalik i¢in risk faktoriidiir. Homosistein,
onemli metabolik hastaliklarin, biiyiik 6l¢iide kardiyovaskiiler hastaliklarin karakterize edilmesinde essiz bir rol
oynar. Total kan homosistein miktarlar1 bilinmektedir ve bir¢ok metabolik hastaligin belirleyicileri olarak énemli
biyokimyasal parametre olarak kabul edilmistir. Bunlar arasinda, 6zellikle koroner kalp hastaligi olmak iizere
olas1 kardiyovaskiiler durumlar ve néronal bozukluklar, bobrek yetmezligi, diyabet, sistemik lupus eritematoz,
vendz tromboembolizm ve hatta kanser sayilabilir. Bu calismada temel amag, saglikli koyunlarda serum
homosistein diizeylerini belirlemektir.

Anahtar kelimeler: Koyun, serum, homosistein

Research of serum homocysteine values in healthy ewes

Abstract

Homocysteine is an intermediary metabolite in methionine metabolism and is a risk factor for many diseases.
Homocysteine is important parameter plays a unique role for characterize several metabolic diseases largely
cardiovascular diseases. Blood total homocysteine amounts are known and adopted to be significant biochemical
parameter as determinants of many metabolic diseases. These include possible cardiovascular conditions
especially coronary-heart disease, and consequent mortality in patients with neuronal disorders, renal
insufficiency, diabetes, systemic lupus erythematous, venous thromboembolism, and even cancer. In this study,
the main aim was to appoint serum homocysteine levels in healthy ovine. The primary purpose of this research
was to prove presence and then, investigation and characterization the serum homocysteine concentrations in
healthy ovine. As a result, the serum homocysteine values that can constitute a reference value for healthy breeds
of sheep were determined in this study.

Keywords: Ewe, serum, homocysteine

Giris Metionin (Met) metabolizmasina aracilik eden
Hcy, sistein (Cys)’nin vitamin B6 kofaktoriiyle
meydana gelen reaksiyonda katabolize olur.
Cogu dokuda hcy, vit. B12 ile metil dondr olarak
indirgenmis folat seklindeki 5-metilen
tetrahidrofolat (THF4) gerektiren, “metionin
sentaz” enzimiyle katalizlenen bu re-metilasyon

Kiikiirtlii bir amino asit olan, protein yapimina ve
DNA yapisina katilmayan homosisteini (Hey) ilk
olarak 1933'te Vincent du Vigneaud izole etmis
ve 1955'de bu calisma ile kimya Nobel Odiiliinii
almistir.  Ilk  defa, Kilmer S. McCully,
“aterosklerozda homosistein  teorisi’ni ileri

stirmiis ve homosisteinin vaskiiler hastaliklara yol reaksiyonuyla, Met'e yeniden doniisebilir. Hiicre

agabilecegi hipotezini gelistirmistir (McCully icinde olusan hcy, kan ve idrara salinir. Vitamin

1969: Wijekoon vd., 2006: Graham, 1997). B12, folat ve B6, Hcy re-metilasyon ve trans-
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siilfiirasyon yolaklarinda gerekli kofaktorlerdir.
Plazma total hcy seviyesinin; basta koroner-kalp
olmak tizere, noronal bozukluklar, bobrek
yetmezligi, diyabet, sistemik lupus eritematozis
ve vendz tromboembolizm hastalarinda olasi
bunlarin

olarak

kardiyovaskiiler =~ durumlarin  ve

mortalitenin  belirleyicisi
onemli bir biyokimyasal parametre oldugu
bilinmektedir. Plazma Hcy konsantrasyonundaki
yiikselmeler, bu amino asitin metabolizmasinda

sonucunda

yer alan enzimlerdeki genetik bozukluklara,
vitamin kofaktorlerinin beslenmeden
kaynaklanan eksikliklerine veya bazi kronik tibbi

durumlar ve ilaglar dahil diger faktdrlere bagh

olarak ortaya ¢ikabilir (Finkelstein 2000;
Ravaglia vd., 2005; Wijekoon vd., 2006).
Insan deneylerinde, plazma hcy

konsantrasyonlarinin yasla birlikte arttigi ve
erkeklerdeki diizeyin kadinlardan daha yiiksek
oldugu tespit edilmistir (Robinson 1994). Hcy
diizeyini etkileyen en Onemli faktdrlerin yas,
cinsiyet ve postmenapozal donem oldugu
bilinmektedir. Yasa bagli hafif artislar fizyolojik
olarak kabul edilirken, gen¢ yaglarda gdzlenen
yiiksek hcy diizeyleri genetik yatkinliga ve
cevresel faktorlere baglanmaktadir (Carmel vd.,
2001; Refsum 1998; Wijekoon vd., 2006; Varga
2005; Richards 2008; Graham vd., 1997).

Bir ¢alismada, kardiyovaskiiler hastalarin hcy
diizeylerinin kontrole gore anlamli derecede
yiiksek oldugu; ayrica artmig total oksidan stres
(TOS), serum total lipitleri, LDL- kolesterol ve
ayrica ¢ok diisik HDL- kolesterol tablosu ile hcy
klinigine de iyi bir &rneklem olusturulmustur
(Qasim vd., 2016). Bir diger ¢alismada, hcy’in
Ozellikle diyabetli hastalarda asemptomatik
karotis darligmin (CAS) bagimsiz bir gostergesi
oldugu sonucuna varilmistir Jia vd., 2016).

Materyal ve Metot:

Serum  Orneklerinde  homosistein  diizeyi,

kompetitif enzim-immiinolojik 6l¢lim prensibine
gore Ol¢lilmiistlir (Avremeas, 1992).

Sonuc¢ ve Degerlendirme

Homosistein, metioninden tiiretilen, viicudun
metilasyon silirecinin bir pargasi olarak dogal
olarak olusan ve ayni zamanda metionin
kaynaklar ile gidalarla da almabilen bir amino
asittir. Uzerinde hala calismalarm devam ettigi
multifonksiyonel hcy’in metabolizma iizerindeki
fonksiyonlarinin arastirtlmasi, tim canlilar igin
onemlidir. Insan-ilag deneyleri icin kullanilan
hayvan deneylerinde, kiiglikbag memeliler fazla
yer almamaktadir. insanlarm temel besin kaynagi
olduklar1 hesaba katildiginda, 6zellikle saglikli
koyunlarda bu amino asit diizeylerinin
belirlenmesi 6nemli olmustur.

Giliniimiizde artik, temel biyokimyasal tam
degiskenleri arasinda yer alan bu parametre, hem
bilim insanlar1i hem de saha c¢alismalarina,
fizyolojik ve endokrinolojik siiregler i¢in oldukca
onemli ipuglar1 saglayacaktir.

Koyunun cinsi, yas1 ve cinsiyeti temelinde
elde edilen kan hcy miktarlari, saglikli kosullarin
teshisi gereksinimini karsilamalidir. Caligmada
elde edilen sonuglara gore, disilerde erkeklere
gore daha diisiik hey diizeyleri tespit edilmistir
(p<0.05.

Saglikli koyunlarin biyokimyasal, fizyolojik,
endokrinolojik, kardiyolojik ve hatta karsinojenik
bir parametresi olan serum hcy degerlerini
tanimlamak ve saptamak onemlidir. Bu sonuglar
hem akademisyenler hem de saha caligmalarinda
literatiir bilgiye degerli katkilar saglayacaktir.
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Serum Nesfatin diizeylerinin belirlenmesi

Nese Hayat Aksoy
Biyokimya Anabilim Dali, Veteriner Fakiiltesi, Aksaray Universitesi, 68100 Aksaray, Turkiye
nhaksoy@aksaray.edu.tr

Ozet

Nesfatin-1, niikkleobindin-2 proteininin N-terminal kisminin post translasyonal modifikasyondan gelen 82-amino
asitli bir peptididir. Nesfatin-1 periferal dokulardan, merkezi sisteminden ve ayrica periferal sinir sistemi
tarafindan salgilanan noéropeptid olarak yakin zamanda kesfedilmistir. Nesfatin; gida regiilasyonu, aglik ve yag
depolanmasi, su alimi, viicut 1sis1 ile ilgili enerji homeostazinin diizenlenmesi ile ilgilidir. Nesfatinin bu
etkilerinin yani sira, uyku diizenini de etkilemektedir. Literatiirde saglikli koyunlarda nesfatin diizeyi ile ilgili
bilgi olmadig1 i¢in bu calisma Snemlidir. Gelecekteki ¢alismalar icin yararli olacaktir ve diger arastirmalara
rehberlik edecegine inanilmaktadir.

Anahtar kelimeler: Koyun, kog, serum, nesfatin,

Determination of serum nesfatin levels

Abstract

Nesfatin-1 is an 82-amino-acid peptide from the post translational modification process of the N-terminal part of
nucleobindin- 2 protein. Nesfatin-1 is recently discovered neuropeptide secreted by peripheral tissues, central
and also peripheral nervous system. Nesfatin is related in the regulation of the energy homeostasis concerned
with food regulation, hunger and fat storage, water intake, body temperature. Besides these effects of nesfatin,
it’s responsible for the regulation of body temperature, and that it also influences the sleeping system. Because of
there is no literature knowledge is available about the level of this peptide in healthy ovine this study is eloquent.
This study will be useful for future studies and It is strongly believed that, will help guide the other researches.

Keywords: Sheep, ram, serum, nesfatin,

Giris
Nesfatin (Nes);

kontroliinden sorumlu hiicrelerin niikleuslarindan

hipotalamusun istah

salgilanarak, besin alimini inhibe edici, istah
kontrolii saglayan etkisi nedeniyle yaklasik son
10 y1ldir yogun olarak aragtirma konusudur (Oh-I
vd., 2006). Ilk kez 2006 yilinda, Oh-I ve
arkadaslart tarafindan tanimlanan 82 amino
asitlik Nesfatin-1, kalsiyum ve DNA-baglayici
nucleobindin2 (NUCB?2) proteininden tiireyen bir

polipeptiddir. Obez kisilerde gbzlenen Leptin

direnci nedeniyle, leptin yolaklar1 {iizerinden
metabolik kilo kontrolii imkansiz olmaktadir.
Nes'in gida alimini azaltmak i¢in leptine bagiml
olmayan bir aktivite gosterdiginin kanitlanmasi
lizerine, obezite ve iligkili hastaliklarin ilag
tedavisinde potansiyel bir hedef olarak
goriilmeye baslamistir (Oh-I vd., 2006; Dore vd.,
2017).

Immiinohistokimyasal ¢alismalarda nesfatin-1
ve onciiliit NUCB2 polipeptidlerinin merkezi sinir

sisteminde; hipotalamus, beyin sapi, 6n ve orta
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beyin hiicre ¢ekirdeklerinde ve merkezi amigdala
hiicre nukleuslar1 gibi bir¢ok molekiiler diizeyde
yerlesik oldugu gosterilmistir (Stengel ve Taché
2010; Cowley vd. 2006).

Merkezi sinir sitemi disinda, periferde
ozellikle yag doku, gastrik mukoza, pankreatik
endokrin beta hiicreleri, yumurtalik, uterus ve
testis dokularinda da salgilandig1 ve spermatozoa,
seminal sivilarda varligr gosterilmistir. Periferik
dokularda salgilandiktan sonra kan beyin
bariyerini her iki yonde gegebildigi ve intravendz
enjeksiyonu sonucunda kanda 20 dakika
degismeden kaldig1 gozlenmistir (Oh-I vd., 2006;
Pan vd., 2007; Cowley vd., 2006; Stengel vd.
2009; Stengel ve Taché¢ 2010; Stengel, 2015;
Finelli vd., 2014; Price vd., 2007; Kim vd., 2012;
Dore vd., 2017).

Nes-1 sadece bu fizyolojik  siiregleri
etkilemekle kalmaz, ayn1 zamanda metabolik
durumun (6rnegin yag kiitlesi yapimi-yikimi,
glisemik indeks, aclik-tokluk dengesi vb)
degisimlerinin NUCB2 ve / veya nesfatin-1'in
sentezi ve salimi iizerinde bir etkisi vardir.
Ayrica, nesfatin-1, kardiyovaskiiler, sinir, lireme
ve sindirim sistemleri seviyesinde pleiotropik
etkilere sahiptir. Boylece farkli dokularda, farkli
fonksiyonlarin kontroliinii de saglayabilmektedir
(strese cevap olusturma, davramig farkliliklari,
uyku diizeni ve iireme). Dahasi, anksiyete ve
depresyon benzeri davranislarin diizenlenmesinde
nesfatin-1'in dolayli olarak rolii olabilecegi bazi
caligmalarda oOnerilmektedir. Bu ¢aligmalarda,
intraserebroventrikiiler

sicanlara uygulanan

nesfatin-l  dozlarina  bagli  olarak hem

adrenokortikotropik hormon hem de

kortikosteroidin  kanda seviyelerinin  arttig1

gosterilmistir (Dore vd., 2017; Yoshida vd.,
2010).
Metabolik  durumu ve  reprodiksiyonu
endokrin aract molekiiller (6rnegin insiilin ve
leptin), hipotalamik seviyede, ¢evresel sinir
sisteminin metabolik durumu hakkindaki bilgileri
gonadotropin  salgilatict  hormon  (GnRH)
noronlarina aktarmak ve bdylece hipotalamik-
hipofiz-gonadal (HPG) eksenini kontrol etmek
icin harekete gectigi bilinmektedir. Son veriler,
NUCB2/nesfatin-1'in, 6zellikle de kadin pubertal
gecisinin regiilasyonu ile ilgili olarak, enerji
durumu ve iireme arasindaki etkilesime dahil
oldugu ve Nucb2 mRNA ve protein sentezinin
hipotalamusta onemli Olgiide attigt da tahmin
edilmektedir. Dahasi; sigan plasentasinda Nucb2
mRNA ve NUCB2/nesfatin-1 protein
ekspresyonu artisi ve ayni zamanda gebeligin
seyrinde plazma NUCB?2 / nesfatin-1 azalmasi da
bazi caligmalarda tespit edilmistir (Dore vd.,
2017).
Nes-1 aragtirmalarindaki  hizhi  gelismelere
ragmen, bir reseptor yapisi heniiz tam olarak

tanimlanamamistir. Bu  sorularin  dstesinden

gelmek, NUCB2/Nesfatin-1 hakkindaki
bilgilerimizi ve biyokimyasal hareket
alanlarimizi  genisletmek i¢in  gelecekteki

aragtirmalarin bu hedefe yonelecegi asikardir.

Materyal ve Metod
Serum oOrneklerinde nesfatin konsantrasyonlari,

kompetitif enzim-immiinolojik 6l¢lim prensibine
dayanilarak Ol¢iilmiistiir (Portsman ve Kiessig,

1992).

Sonuc ve Degerlendirme
Biyokimyasal, immiino-histokimyasal, fizyolojik,

patolojik  ve farmakolojik diizeyde Nes
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aragtirmalari, insan ve hayvan Orneklerine
dayanmaktadir. Literatlir bilgilere dayanarak,
kiigiikbaglarda Nes aragtirmalar1 ve sahaya
yansimalarinin  tespiti  yoniinde c¢aligmalara

rastlanmamaktadir. Ozellikle saglikli koyunlarda,
nes diizeylerini inceleyen ve referans degeri
olabilecek bir ¢alismaya rastlanmamigtir. Saglikli
koyunlar baglaminda, bu ¢ok fonksiyonlu
polipeptitin metabolizma {izerindeki etkilerini
inceleyen bu ¢alisma 6zellikle 6nemlidir. Bolge,
ik, cinsiyet, yas, mevsim, beslenme kaynaklar
farkliliklarinin degerleri etkiledigi ve
degisiklikler meydana getirebildigi bilinmektedir.
Caligmada, Nes degerlerinin belirgin sekilde
erkeklerde disilere nazaran daha yiiksek oldugu
(p<0,05) ve bu durumun; insan ve deney
hayvanlar ile yapilan calismalara benzer oldugu
tespit edildi.

Uzerinde hala calismalarin devam ettigi bu
metabolizma

multifonksiyonel  polipeptidin

iizerindeki fonksiyonlarinin aragtirilarak,
ozellikle saglikli koyunlarda biyokimyasal ve
hematolojik parametrelerle karsilastirarak ortaya
konmasi agisindan énemli olacaktir.

Akademik ve klinik ¢aligmalara 151k tutacak
sekilde, klinikte elde

edilen  bulgulan

tamamlayan ve destekleyerek giiclendiren

incelemeler arasinda irklara ait, bolgesel
caligmalarla elde edilmis degerler, cok 6nemli bir
yer tutmaktadir. Gelecekte temel biyokimyasal
tan1 parametreleri arasinda yer almasi muhtemel
olan Nes, hem bilim insanlar1 hem de sahadaki
caligmalar  icin  biyokimyasal, = metabolik,
fizyolojik ve endokrinolojik siireglerle ilgili

sorulara dnemli ve degerli ipuglar saglayacaktir.
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Yeme ilave edilen sarimsagin gokkusagi alabaliginin bazi1 kan biyokimsal
parametrelerine etkisi

Suat Dikel!, Mustafa Oz2, Sezen Ozcelik? ve Fatih Siileyman Yabanci1

! Cukurova Universitesi Su Uriinleri Fakiiltesi, Yetistiricilik Boliimii, Adana, Tiirkiye
2 Aksaray Universitesi Veteriner Fakiiltesi, Su Uriinleri ve Hastaliklar Anabilim Dals, Tiirkiye
3 Gida Miihendisligi Bélimii, Miihendislik Fakiiltesi, Hakkari Universitesi
Ozet
Bu caligmada, gokkusagi alabaligt (Oncorhynchus mykiss) yemine sarimsak (Allium sativum) eklenmis ve
sarimsak takviyeli yeminin alabaligin bazi kan biyokimyasal degerleri iizerindeki etkileri arastirilmigtir. Aragtirma
beton havuza yerlestirilen kafeslerde yapildi. Bu ¢alismada, balik yemine % 0,00 (G1-Kontrol),% 1.00 (G2),%
1.50 (G3) ve% 2.00 (G4) oraninda sarimsak eklenmistir. Deneyde, ortalama 7.5 g agirligindaki 240 gokkusagi
alabaligi yavrusu kullanildi. Beslenme siiresinin sonunda, baliklarin canli agirliklart sirasiyla;171,35 £ 1,52 g,
176,34 + 2,14 g 181,97 + 1,9 g, ve 186,45 + 2,5 g bulunmustur. Kan serumu 6rneklerinde kalsiyum (Ca), Klor
(Cl), Glukoz, Albumin, Amilaz, Bilirubin, Total Bilirubin ve Potasyum (K) diizeyleri arastirildi. En yiiksek Ca, K,
Albumin ve Cl diizeyleri % 2 sarimsak eklenmis grupta bulunurken, kontrol grubunda en diisiik degerler
belirlenmistir. En yiliksek glukoz, amilaz, bilirubin ve toplam bilirubin kontrol grubunda, en diisiik degerler ise %
2 sarimsak takviyeli diyetle beslenen grupta tespit edildi. Yapilan arastirma sonucunda balik diyetine eklenen
sarimsaklarin baligin kaninda Ca, K ve Cl diizeylerinde artisa sebep olurken glukoz diizeyini disiirdiigi
belirlenmistir.
Anahtar kelimeler: Kan Biyokimyasi, Alabalik, Sarimsak.

Effects of garlic (allium sativum) oral supplementation on some blood
biochemical values of rainbow trout (oncorhynchus mykiss)

Abstract

In this study, garlic (Allium sativum) was added to the rainbow trout (Oncorhynchus mykiss) diet and the effects
of garlic supplemented feed on some blood biochemical values of trout fry were investigated. Research was done
in cages placed in the concrete pond. In this study, garlic was added to the fish diet at the rate of 0.00% (G1-
Control), 1.00% (G2), 1.50% (G3) and 2.00% (G4). In the experiment, 240 rainbow trout fry with an average live
weight of 7.5 g were used. At the end of the feeding period, the live weights of the fishes reached 171,35 £ 1,52
g,176,34+£2,14g 181,97+ 1,9 g, and 186,45 + 2,5 g respectively. Calcium (Ca), Chlorine (Cl), Glucose, Albumin,
Amylase, Bilirubin, Total Bilirubin and Potassium (K) levels were investigated in blood serum samples. The
highest Ca, K, Albumin and Cl levels were found in the group with 2% garlic added, while the lowest values were
determined in the control group. The highest glucose, amylase, bilirubin, and total bilirubin were determined in
the control group while the lowest values were seen in the group fed with 2% garlic supplemented diet. As a result
of the research, it was determined that the garlic added to the fish diet lowered the glucose level, which is increased
in the trout blood Ca, K and Cl levels.

Key words: Blood Biochemicals, Trout, Garlic.
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Giris

Sarimsak, Alliaceae (Zambakgiller)
familyasindan olan, Allium cinsinden bir soganl
bitki tiiridiir. 25-100 cm kadar boyu olabilir.
Yapraklarinda, saplarinda ve toprak altindaki
soganinda kokulu bir yag bulunan sarimsak tek
yillik bir bitkidir. Sarimsak ; serum lipid ve glikoz
seviyesini azaltic1 etkiye (Lawson ve ark., 2001),
antitrombotik (Block ve ark., 1986), antikanser
(Mousa, 2001), antihipertansif 6zelliklere (Ali et
al., 2000), antioxidant (Wu ez al., 2001), karaciger
koruyucu ve insektisidal (Wang ve ark. 1998)
immiin sistem gelistirici (Kang ve ark ., 2001),
etkileri oldugu icin tedavi ve korunma amagl
kullanilmaktadir. Akuakiiltiir uygulamalarinda
sarimsagin, bilylime artirici etkisinden, bagisiklik
sistemi gelistirmesinden (Thanikachalam ve ark.,
2010), istah artirict etkisinden, 6zellikle mantari
ve  bakteriyel  patojenlerle  miicadelenin
desteklenmesinde yararlanilmaktadir (Metwally,
2009).

Materyal ve Metot

Calisma C.U. Su Uriinleri Fakiiltesi, Dr. Nazmi
Tekelioglu Tatlisu Uriinleri Uretim ve Arastirma
Istasyonu’nda, kanal suyu ve yer alti suyu
kullanilarak, havuz icine yerlestirilmis ag
kafeslerde yiiriitilmistir. Deneme 200 m?’lik
beton havuzdaki platformun her iki tarafina esit
sekilde yerlestirilmis olan, 1 m*’liikk 12 adet ag
kafeslerde yapilmistir. Arastirmada 7-8 gramlik
alabaliklar her bir kafese 20 ser adet olacak sekilde
stoklanmigtir. Tekerriirler gruplara dagitilirken
ayn1 gruptaki tekerriirlerin yan yana gelmemesine
dikkat edilmis ve yine her grubun tekerriirlerin
yerleri havuzun giin 15181, su akiginin geldigi nokta
sekilde
yararlanacaklar1 sekilde olarak belirlenmistir.

vb.  ¢evresel  faktorlerden  esit

Denemelerin sonlandirilmasinin ardindan,
baliklara kisa siireli anestezi uygulanarak kan
ornekleri almmigstir. Numuneler plastik siringa
kullanilarak baliklarin karm alti ylizgeglerinden
veya kuyruk kesilmek suretiyle antikoagulansiz
vakumlu tiiplere toplanmustir. Tiiplere alinan
kanlarm serumlarinin ayrilmasi amaciyla, soguk
prosediiriine olarak  Aksaray

zineir uygun

Universitesi, Veteriner Fakiiltesi, Biyokimya
Laboratuvarina  tasinmistir.  Antikoagulansiz
serum tiiplerine alinan kan 6rnekleri, 3000 rpm’de
(Coles, 1986) 10 dakika sogutmali santrifiij
yardimiyla santrifiij edilerek serumlar1 ayrilmstir.
Ekstrakte edilen serum numuneleri biyokimyasal

analizler yapilincaya kadar -20 °C derin
dondurucuda muhafaza edilmislerdir.
Biyokimyasal parametreler, ticari kitlerle

serum Orneklerinden galigilmustir:

Serumda; Kalsiyum (Ca), Klor (Cl), Glukoz,
Albumin, Amilaz, Bilirubin, Total Bilirubin,
Potasyum (K), diizeylerinin analizleri, ticari test
kitleri (Assel, Italya) ile Humalyzer 3000
Semianalizér, Almanya) biyokimya analiz
cihazinda, her bir parametrenin ticari kit
prosediiriinde yazan uygulama ydntemlerine
uygun olarak 6l¢iimleri yapilmigtir. Semi analizor
icin Ornekler, uygun kosulda ¢ozdiriildi ve
kitlerin belirttigi 6n hazirliklara gore, manuel

olarak hazirlanmustir.
Istatistik analiz

Elde edilen hematolojik ve biyokimyasal verilerin
istatistiksel analizi, SPSS 15.0 (SPSS, Inc.,
Chicago, USA) paket programi ile yapildi.
Gruplar arasindaki farklilik Student t-testi
kullanilarak karsilastirildi.  Veriler, aritmetik
ortalama =+ standart hata (X £ SH) olarak verildi.
Istatistiksel p<0.05 diizeyi
onemli olarak kabul edildi.

degerlendirmede

Sonuclar ve Tartisma

Analizler sonucu elde edilen bulgular tablo 1 de
gosterilmistir.

Albumin, karacigerde sentezlenen globuler bir
proteindir ve total proteinin 6nemli bir kismini
olusturur. Kanda pek c¢ok iyon, metabolit ve ilaci
baglayan ve tastyan plazma proteinidir. En 6nemli
gorevi dokularla kan arasindaki ozmotik dengeyi
saglamak ve bu sekilde kapillerler ile dokular
arasinda madde aligverisine, sivi degisimi ve
Kanda
tasinmas1 ve gerektiginde karacigerde yikilarak
aminoasit havuzuna kaynak olusturmasi da diger

dengesine hizmet etmektir. madde



gorevidir. Alb degeri, dehidrasyonda artarken,
karaciger, bobrek ve damar (dolagim sistemi)
hastaliklar1 veya kotli beslenme ve zehirlenme
durumunda ise olduk¢a azalmaktadir (Kaneko vd.,
2008). Glukoz; okaryot canlilarin ana enerji

Tablo 1. Biyokimyasal parametreler

Parameters G1
Albumin (g/dL) 1,88
Amilaz(U/L) 853,87
BILD(bilirubin)-umol/l 33,25
BILT(bilirubinT)-pmol/l 84,25
Ca (mmol/ 1) 11,63
Cl (mmol/ 1) 119,97
Glukoz mg/dL 86,04
K (mmol/ 1) 8,21

Glc diizeyinin takibi, tiim metabolik yollar
hakkinda, 6zellikle karaciger basta olmak {izere
bircok yasamsal dokunun saglik durumunun
takibinde 6nem tasimaktadir (Kaneko vd, 2008).
Kan glikozemi degerleri, biiyiik olgiide farkl
glukoz kullanimlarindan dolay: tiirler arasinda
farklilik gosterir:

1. Hiicre dis1 alandan hiicre icine (cogunlukla
hiicre dis1 seviyelerle ayarlanir),

2. Hiicre zarindan gegerek (glikoz tasiyicilar
tarafindan hizlandirilmis) ve

3. Heksokinaz aktivitesi ile (Driedzic vd, 2013).

Sonug olarak, Balik yetistiriciliginde biiyiime
arttirict ve et kalitesini arttirma amagli olarak
kullanilan sarimsak gokkusagi alabaliginin kan
biyokimyasal parametreleri lizerine olumlu etki
etmigtir.
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Balik yemine ilave edilen borik asidin gokkusagi alabaliklarinin (Oncorhynchus
mykiss) bazi1 biyokimyasal parametreleri iizerindeki etkilerinin arastirilmasi
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Ozet

Bu ¢aligmada gokkusagi alabaligi yemine %0,00, %0,01, %0,05, %0,10 ve %0,20 oranlarinda borik asit eklenmis
ve 132 giin boyunca beslenmistir. Borik asidin gokkusag alabaliginin bazi kan parametreleri iizerindeki etkileri
arastirllmistir.  Arastirma, bir beton havuza yerlestirilen 1 metrekiip kafeslerde gergeklestirildi. Deneyin
baslangicinda, yavru alabaliklarin canli agirligi 20.14 £ 1.21 g idi. Deney sonunda, 6rnekler canli olarak sirastyla
184.12 + 3.14, 192.41 + 3.41, 207.54 + 3.49, 194.69 = 3.21 ve 181.19 + 4.82 gr olarak tartildi. Lipit profilini
izlemek amacryla baliktan alinan kan 6rneklerinden serumda total kolesterol ve trigliserit seviyeleri arastirild.
Toplam kolesteroliin sonuglari; 140.97 = 1.30, 161.22 + 1.83, 179.11 £2.70, 191.44 + 1.54 ve 202.06 £ 0.78 mg /
dL'dir. Trigliserit miktarlari; 271, 12 + 5.61, 294.36 + 1.97, 308.67 + 3.29, 328.67 + 3.06 ve 348.20 + 3.27 mg /
dL'dir. Bu ¢alismada, en yiiksek toplam kolesterol ve trigliserit miktarlari,% 0.20 borik asit iceren yemle beslenen
grupta bulunurken, en diigiik toplam kolesterol ve trigliserit miktarlart kontrol grubunda bulundu.

Sonug olarak, balik kolleksiyonuna eklenen borik asit miktarina bagl olarak total kolesterol ve trigliserit
diizeylerinde degisiklikler gézlendi ve elde edilen veriler istatistiksel olarak anlamli bulundu (p <0,05).

Anahtar Kelimeler: Gokkusag alabaligi, Total kolesterol, Trigliserit, borik asit

Investigation of the effects of the dietary boric acid on some biochemical

parameters of the Rainbow trout (Oncorhynchus mykiss)
Abstract
In this study, boric acid was added to the rainbow trout diet at rates of 0.00, 0.01, 0.05, 0.10 and 0.20% and fed
for 132 days. The effects of boric acid on the whole blood parameters of the rainbow trout have been investigated.
The research was carried out in cages of 1 cubic meter placed in a concrete pond. At the start of the experiment,
the juvenile trouts had 20.14 + 1.21 g live weight. At the end of the experiment the samples were live weighed out
as 184.12 +£3.14,192.41 £ 3.41, 207.54 £3.49, 194.69 = 3.21 and 181.19 + 4.82 gr, respectively.
Total cholesterol and triglyceride levels have been investigated in serum from blood samples taken from fish for
the purpose of monitoring the lipid profile. The results of total cholesterol were; 140.97 + 1.30, 161.22 + 1.83,
179.11 £2.70, 191.44 + 1.54 and 202.06 + 0.78 mg /dL, respectively. Triglyceride amounts were; 271, 12 + 5.61,
294.36 £ 1.97,308.67 + 3.29, 328.67 = 3.06 and 348.20 + 3.27 mg /dL, respectively. In present study, the highest
total cholesterol and triglyceride amounts were found in the group fed with feed containing 0.20% of boric acid,
while the lowest total cholesterol and triglyceride amounts were found in the control group.
As a result, changes in total cholesterol and triglyceride levels were observed depending on the amount of boric
acid added to the fish diet and the obtained data were statistically significant (p<0,05).
Key words: Rainbow trout, total cholesterol, triglyceride, boric acid
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Giris

Hematolojik parametrelerdeki degisiklikler, sucul
canli formlarinda ¢evresel strese karst fizyolojik
mekanizmalardaki degisimleri biiyik oranda
yansitir. Baliklarda strese yol acan tiim cevresel

kosullara (su ve oOzellikleri, iklim-mevsim
degisiklikleri, hastaliklar, parazitler ve
enfeksiyonlari,  kimyasal veya  biyolojik

kontaminant maddelerin birikimi) cevap kisa
oldugundan, bu sartlara bagl olarak hematolojik
parametrelerin - degisimi  olduk¢a anlamlidir
(Clauss ve dig., 2008).

Bor’un 6zellikle makro molekiiller, trigliserit,
glukoz, amino asitler, proteinler ve Ostrojenli
bilesiklerin metabolizmasini etkileyebilen bir iz
element olmasi (Nielsen, 1997) ve mineral
(Kurtoglu ve dig., 2001), lipit (Eren ve dig., 2006),
enerji metabolizmalar1 (Hunt ve Herbel, 1991) ile
enzim ve streoid hormon aktivitesinde rol aldig1
belirlenmistir (Hunt, 1994; Naghii ve Mofid,
2008).

Caligmamizda, lipid profili ¢ergevesinde total
kolesterol ve trigliserid miktarlari, diger
canlilarda oldugu gibi, baliklarda da saglik
izlemek, teyit/kontrol
etmek ve ayrica yemlere eklenen borik asidin
etkilerini takip etmek amaciyla tetkik edilmistir.

diizeyini olgunlagmay1

Materyal Metod

Caligmada hayvan materyali olarak, Salmonidae
familyasina ait baslangi¢ agirlig1 yaklasik 20 gram
olan gokkusagi alabaligi (Oncorhynchus mykiss)
ile besleme denemesine baslanmistir. Arastirma
calismalar1, Adana ili Pozant1 ilgesinde 6zel bir
alabalik yetistirme isletmesinde, beton havuz
icerisine 1 metrekiipliik kafesler yerlestirilerek,
baliklarin kontrollii beslenmesi ile
gergeklestirilmistir. Denemelerin
sonlandirilmasinin ardindan, baliklara kisa siireli
anestezi uygulanarak kan Ornekleri alinmistir.
Numuneler plastik siringa kullanilarak baliklarin
karin alt1 ylizge¢lerinden veya kuyruk kesilmek
suretiyle  antikoagulansiz ~ vakumlu tiiplere
toplanmistir. Tiiplere alinan kanlarm serumlariin
ayrilmast amaciyla, soguk zincir prosediiriine

uygun olarak Aksaray Universitesi, Veteriner

Fakiiltesi, Biyokimya Laboratuvarina taginmustir.
Antikoagulansiz serum tiiplerine alinan kan
ornekleri, 3000 rpm’de (Coles, 1986) 10 dakika
sogutmali santrifiij yardimiyla santrifiij edilerek
serumlart ayrilmistir. Ekstrakte edilen serum
numuneleri biyokimyasal analizler yapilincaya
kadar -20 °C derin dondurucuda muhafaza
edilmislerdir.

Biyokimyasal parametreler,
serum Orneklerinden calisilmistir:

Serumda; total kolesterol ve
diizeylerinin analizleri, ticari test kitleri (Assel,
Italya) ile Humalyzer 3000 Semianalizér,
Almanya) biyokimya analiz cihazinda, her bir
parametrenin ticari kit prosediirinde yazan
uygulama ydntemlerine uygun olarak ol¢iimleri
yapilmistir. Semi analizor i¢in Srnekler, uygun
kosulda ¢ozdiiriildic ve kitlerin belirttigi  6n
hazirliklara gére, manuel olarak hazirlanmstir.

ticari kitlerle

trigliserid

Istatistik analiz

Elde edilen hematolojik ve biyokimyasal verilerin
istatistiksel analizi, SPSS 15.0 (SPSS, Inc.,
Chicago, USA) paket programi ile yapildi.
Gruplar arasindaki farklilik Student t-testi
kullanilarak karsilastirildi.  Veriler, aritmetik
ortalama + standart hata (X = SH) olarak verildi.
Istatistiksel p<0.05 diizeyi
Oonemli olarak kabul edildi.

degerlendirmede

Sonuglar ve Tartisma

Hematolojik, serum biyokimyasal ve enzimatik
bilesen diizeylerinin analizi, baliklarda metabolik
bozukluklarin ve hastaliklarin saptanmasi ve
tanisinda yararl bilgiler verir.

Projemizin  bu  kisminda,  biyokimyasal
parametrelerin arastirilmasi kapsaminda serumda;
total kolesterol ve trigliserid diizeyleri, normal
yemlerle beslenen kontrol grubu ile farkli
miktarlarda (% 0;01; 0,05; 0,10; 0,20) borik asit
iceren yemlerle beslenen G. Alabalik gruplarinda
karsilastirmalr olarak yapilmistir (Cizelge 1).
Arastirmamizda lipid profili gergevesinde total
kolesterol ve trigliserid miktarlar1 da tetkik
edilmistir (Sekil 1). Normal yemle kontrollii
beslenen grupta total kolesterol diizeyi normal

fizyolojik-biyokimyasal seviyelerde  tespit

|g
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edilmistir (140.97+1.30 mg/dL). Kontrol grubuyla
karsilagtirildiginda, yemlerine farkli dozlarda bor
eklenen her dort deneme grubunda total kolesterol
seviyelerinin artan borik asit miktarlar ile dogru
orantili olarak arttig1 saptanmistir. Cizelge 1’de de
goriildiigi gibi, dozlamada en yiiksek miktar olan
% 0,20 oraninda yem katkist olarak bor verilen
grupta en yiiksek total kolesterol degeri tespit
edilmistir. Her dort grupta Olgililen kolesterol
degerleri kontrol grubuna nazaran anlamli olarak

farkli bulunmustur (p<0.05). Olgiilen trigliserid
miktarlarinin kolesterolde oldugu gibi, artan bor
miktarina bagli olarak yiikseldigi gozlenmistir.
Kontrol grubuyla karsilastirildiginda dort farkl
beslenme grubundaki baliklarin istatistiksel olarak
anlamli miktarda kontrolden farkli (p<0.05)
trigliserid miktarlarina sahip olduklar1 ve bor ile
beslenmeye cevaplarinin artan oranlarla dogru
orantili oldugu da 6l¢iilmiistiir.

400

350

H Tot. Kolest. (mg/dL)

M Trigliserid (mg/dL)

300
250
200
150
100 -

50

0 - T T T T
0 0,01 0,05 0,1 0,2

Sekil 1. Gokkusag1 alabaliginin total kolesterol ve trigliserid miktarlar1

Cizelge 1. Farkli oranlarda borik asit ilave edilmis yemle beslenen gokkusagi alabaliginin Trigliserid (mg/dL).ve

Tot. Kolest. (mg/dL) seviyeleri

- 140.97£1.30°  161.22+1.83¢  179.11£2.70°  191.44+1.54>  202.06+0.78?

_ 271,1245.61°  294.36+1.97¢  308.67+3.29°  328.67+3.06° 348.20+3.27*

Caligmamizda kontrol grubunda dlgiilen 140,47
mg/dL tot. kol., ve 271,12 mg/dL trigliserid
miktarlar1 deneme gruplarinda yiikselen bor
oranlariyla  pozitif — korelasyonla  artmistir.
Literatiirde Shimma ve arkadaslarinin yaptig
calismada, kolesterol kontrol grubunda 334 mg/dL

olarak belirlenmistir. Handy ve dig., (1999),

trigliserid miktarim1 326,75 mg/dL  olarak

bulduklarini belirtmislerdir.

Yiiksek kan kolesterol seviyeleri, depolanmis
kolesteroliin dokudan harekete gecirilmesine bagl
olabilir. Bor, hayvanlar ve insanlar i¢in gerekli bir
besin maddesi olabilir. Bor mineralinin
antioksidan etkinligi, hormonal aktivite faktorii
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olarak ve vitamin D iizerinden metabolizmasi,
enerji substrat metabolizmasi, glukoz-insiilin,
lipid, protein metabolizmalarindaki rolleri, hiicre
zar1 fonksiyonlar1 ve stabilitesinde, hormon
reseptorleri  ve transmembran sinyallerinde
iizerinde kesin olmamakla birlikte normal
fizyolojik  dozlar1 i¢in  olumlu  goriisler
bulunmaktadir (Yesilbag 2008; Gezmen 2014).
Belirtilen tiim bu hiicre boliimii ve mekanizmalari
kolesterol ve notral yag prekiirsorii gerektiren
yolaklar oldugundan, bor mineralinin bu agidan
olumlu bir katkis1 oldugu diistiniilmektedir. Hiicre
membraninin yapisal bir bileseni ve tiim steroid
hormonlarmin  prekiirsdrii ~ olan  kolesterol
konsantrasyonlari, kolesteroliin kanda
salinmasina neden olan karaciger ve barsak
aktivitesine bagl olarak artabilir. Ote yandan
baliklarin belli dozlarin {izerindeki kimyasallara
maruz kalmasi, toksik cevaplar olusturdugundan,
neden olduklar1 stres nedeniyle serum kolesterol
diizeyini artirtyor olabilir. Yiiksek dozlardaki
eksojen kimyasallarin, hiicre yapisi iizerinde,
Ozellikle de membranda olas1 zararh etkileriyle,
hiicre  harabiyeti serbest  kalan
kolesteroliin kanda goriilmesi ve serum lipid
diizeylerini artirmis olmasi da miimkiindir.

sonucunda
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Ozet

Calismamiz Adana’daki su iirlinleri satis1 yapan farkli aligveris merkezlerinde yapilmistir. Burada toplam 407 kisi
ile anket yapilmis ve ankete katilanlardan 347 sinin su {iirtinleri tiikettigi tespit edilmistir. Anket kapsaminda
tiketicilerin su rtinleri kalite algilar1 ve kalite algilamasinin tiiketime etkisi ile ilgili sorular sorulmustur. Su
iiriinleri tiiketicileri tiiketim yogunluklari goz oniinde bulundurularak 3 gruba ayrilmistir ve bu gruplarin kalite
algilar1 arasinda farklilik olup olmadigini test etmek i¢in Kruskal Wallis analizi uygulanmistir. Analiz sonucunda
etin sertligi ve deri renginde gruplar arasinda anlaml farkliliklarin oldugu tespit edilmistir (p<0,01). Bu 6zelliklere
2. ve 3. grup tiiketicilerin daha ¢ok dikkat ettigi, koku, g6z rengi ve solungag rengine ise her 3 tiiketici grubunun
yiiksek diizeyde dikkat ettigi sonucu elde edilmistir. Ayrica yapilan sperma korelasyon testi sonucunda en yiiksek
korelasyonun etin sertligi ile deri rengi arasinda oldugu ortaya ¢ikmustir (r=0.41).

Anahtar Kelimeler: Kruskal Wallis analizi, sperma korelasyon, Su {irlinleri, kalite algist

The Effects of Seafood Quality Perception of Consumers On the Consumption
Structure in Adana

Abstract

This research was carried out around the shopping centers selling seafood in Adana. A total of 407 people was
surveyed and it was determined that 347 of them consumed seafood and the remaining 60 people did not consume.
In the scope of the questionnaire, the consumers who consume seafood (n=347) were asked questions about the
quality perception of the seafood and the effect of the quality perception to consumption. The first group consists
of individuals who consume 0-500 gr, the latter 501-4000 gr and the last group 4000 gr. Kruskal Wallis analysis
was used to test whether there was a difference between the quality perceptions of these groups, and sperm
correlation analysis was used to test the relationship between quality perceptions. As a result of the analysis, it was
determined that there were significant differences between groups in fish meat hardness and skin color (p <0,01).
Meat stiffness and skin color were found to be more important to consumers in the second (501-4000 gr) and third
(4000 gr>) groups. odor, eye color and gill color were obtained at a high level in all three consumer groups (0-500
gr, 501-4000 gr, 4000 gr). In addition, the highest correlation was found between the stiffness and skin color from
the result of Sperman correlation test (r = 0.41).

Keywords: Kruskal Wallis Analysis, Sperman correlation test, seafood, quality perception

Giris hayvansal temelli gidalar basta olmak {izere gida
kalitesinin  algilanmas1 hizla degismektedir

Bir toplumun gida talebi ve tiiketim aligkanliklari; >
(Bernue’s ve ark., 2003). Gida iriinlerinde

iirlin fiyatlarina, gelir, egitim, yas, gibi demografik T T o
kalitenin 6l¢iilmesiyle ilgili en biiyiik zorluklardan

ozelliklere, besin ile ilgili bilgi ve deneyimlere o o o
biri, goreceli bir kavram olmasidir. Sadece kimin

oldugu kadar tiiketicilerin kalite algilamasina da . i ) 3 .
degerlendirmeyi yaptigimi degil, aynt zamanda

cok cesitli durumsal ve baglamsal faktorleri de
igerir. Agikcasi, Kkalite kavramimin taniminda

baglidir. Dolayisiyla zaman i¢inde degisebilen ve
karmasik bir yapiya sahip bulunmaktadir (Cevger

ve ark., 2008).
) hi¢bir mutlak yoktur olmadig1 gibi, gida kalitesi

Tiiketiciler son yillarda {iriin kalitesi konusuna  kayraminda da mutlak bir durum
daha fazla ilgi gostermektedirler ve Ozellikle pylanmamaktadir ve bu kavram kisi, yer ve
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zamana gore degisebilmektedir. Bireysel veya
birlikte  alimsa  da, beslenme  Kkalitesi,
mikrobiyolojik kalite, kimyasal stabilite, uzman
goriisli  vb. tiiketicilerin gida kalitesi olarak
gordiigii seylerin yetersiz Olgiitleridir. Bunun
yerine, giiniimiizde gida kalitesinin tiiketici algist
ve hatta daha dogrudan tiiketici kabulii agisindan
aciklandigim1  ve  yeniden  diizenlendigini
gorliyoruz. Gida kalitesi acisindan 6nemli olan
besinlerin besin igerigi degil, tiiketici tarafindan
onemli olan ve algilanan besin degeridir. Bu
kapsamda gida kalitesini anlamak i¢in gida
kabulii, secim ve tiiketim psikolojisini anlamak
gerekir. Gida kalitesini 6lgmek icin, gidalarin
sunuldugu ve yenildigi baglam ile baglamsal ve
nispi yargilar1 etkileyen psikolojik faktorler
aciklanmalidir. Gida Kkalitesi iiriiniin tiiketicileri
tarafindan  degerlendirilmelidir. Bu, piyasa
kategorisindeki mevcut ve potansiyel miisterileri
tanimlamak ig¢in dikkatli bir pazar boliimlemesi
gerektirir (Cardello, 1995).

Halk sagligi yetkililerinin, toplum sagligim
iyilestirmek icin balik ve deniz liriinleri tiikketimini
tesvik  etmekle ilgilenmelerinden  buyana,
tiketicilerin  bu gida yonelik
davranislarimi etkileyen ana faktorlerin neler
ogrenmek  Onemlidir bir konu

urunlerine

oldugunu
olusturmaktadir. Avustralya'da yapilan bir ankete
gore katilmecilarin % 42'si tazelik ve kalite
konularinda deniz mahsullerini degerlendirmenin
daha zor

et drlinlerini degerlendirmekten

oldugunu belirttigi ve % 34'Uniin kalite
degerlendirme konusunda emin olduklarinda daha
fazla balik alacaklar tespit edilmistir. Bu nedenle
birgok tiiketici balik kalitesini degerlendirmek i¢in
icsel ipuclarmi kullanamaz ve bu durum
titketicilerin katilimindan da etkilenir. Bu nedenle
birgok tiiketici balik kalitesini degerlendirmek i¢in
icsel ipuglarmi kullanamaz ve bu durum
tilketicilerin  katiimindan da etkilenmektedir.
Belgika'da yapilan bir arastirmada ise, balik
kalitesinin ~ degerlendirilmesinde  &zgilivenleri
diisiik olan tiiketicilerin 6nemli oranda olduklari
(% 62) bulunmustur ve bu tiiketicilerin, genel
olarak gida ve Ozellikle de balikla daha diisiik

diizeyde katilm oldugunu rapor etmislerdir

(Domenico  Carlucci). Avrupa’da  yapilan
calismalarda  Ozellikle, tiiketicinin  deniz
mabhsulleri tercihlerini etkileyen en 6nemli 6zellik
olarak, mense iilke, tiretim ve koruma yontemleri,
triin yeniligi, ambalajlama ve eko-etiketleme
ortaya c¢ikmaktadir (Carlucci ve ark., 2015).
Ayrica ¢alismalar gostermektedir ki tiriiniin digsal
ozellikleri ile tiiketiciler tarafindan ifade edilen
sadakat arasinda pozitif ve anlamli bir iliski vardir
(Carmina Fandos).

Kalite degerleri acisindan tiiketilebilir 6zellikte
bir {riiniin duyusal kriterleri tiiketici gozlinde
oldukca etmektedir. Gidalarin
depolanmasinda iiriiniin kalitesini belirleyen en
onemli kriterin duyusal analiz sonuglari oldugu ve

onem arz

duyusal analiz sonuglar» uygun olmayan bir
Uriiniin tiiketilemeyecegi bildirilmektedir. Yapilan
diger analiz sonuglar> duyusal analiz sonuglar ile
beraber degerlendirilmelidir (Baygar ve ark.,
2004).

Bu arastirmada duyusal 6zelliklerin tiiketicilerin
su iriinleri kalite algilamasi tizerindeki etkileri
arastirilmugtir.

Materyal ve metot

Calismamizda elde edilen veriler Adana’da
bulunan ve su driinleri bulunduran aligveris
merkezlerinden yiiz yiize anket yapilmstir.
Caligmanin Orneklem biylkligi ise asagida
verilen formiil yardimiyla hesaplanmistir (Giliney
ve Sangiin, 2017).

ao P=p) )

(o)
Z

Bu formiilde n: 6rnek hacmini, p incelenen
olaym goriis sikligini, e hata pay1 oranini, z ise
giiven araligim ifade etmektedir. p (1-p) nin en
yiiksek degeri esas alinarak hata pay1 e = % 5 ve
giiven araliginin % 95 kabul edildigi hesaplamada
sonug 384 kisi olarak ¢ikmustir. Calismamizda 407
kisiyle anket yapilmistir. Bu 407 kisinin 347’si su
irlinleri  tiikettigini  bildirmistir. Su {riinleri
tilkketen bu 347 kisi degerlendirmeye alinmistir. Su
iiriinleri tiiketicileri tiiketim yogunluklar goz



2nd International Congress on Advances in Bioscience and Biotechnology (ICABB),

June 26-30, 2018 Podgorica, Montenegro

onlinde bulundurularak 3 gruba ayrilmigtir ve  Bulgular
tiketicilere riinleri kalite algilarnn ve kalite

o e Adana’da bulunan ve su iriinleri bulunduran
algilamasiin tiikketime etkisi ile ilgili sorular

) alisveris merkezlerinden anket sonucunda su
sorulmugtur. Bu 3 grubun kalite algilar1 arasinda

farklilik olup olmadigini test etmek icin Kruskal
Wallis analizine tabi tutulmustur. Ayrica kalite
parametreleri arasinda bir iligki olup olmadigini
test etmek icin Sperman korelasyon test
uygulanmustir. Veriler SPSS 21.0 istatistik analiz
programu ile analiz edilmistir. (Giiney ve Sangiin,
2017)

triinleri tiikketen toplam 347 kisiye ait veriler su
triinleri tiiketicileri tiikketim yogunluklar1 g6z
oniinde bulundurularak 3 gruba ayrilmis olan
tilkketicilerin su {irlinleri kalite algilar1 ve kalite
algilamasinin tiiketime etkisi ile ilgili sorular1 test
etmek i¢cin uygulanan Kruskal Wallis analizi
sonuglar1 Tablo 1°de verilmistir.

Tablo 1. Tiiketim yogunluklarina gore tiiketicilerin su riinleri kalite algilar1 ve kalite algilamasiin tiiketime
etkisine ait Kruskal Wallis analiz sonuglar1

Derisinin Solungag Koku Gozleri Etin Sertligi
Rengi Rengi
Chi-Square 16,112%*** 5,307 3,554 2,769 10,225%**
Df 2 2 2 2 2
Asymp. Sig. 0,000 0,070 0,169 0,250 0,006

*#: p<0.01; ***: p<0.001

Tablo 2. Kalite algilarinin tiikketim yogunluguna goére ortalama, standart sapma, standart hata

N Mean Std. Std. 95% Confidence Interval for
Deviation Error Mean
Lower Upper Bound
Bound
Derisinin 0-500gr 75 2,72 1,721 ,199 2,32 3,12
Rengi 5001- 190 3,38 1,753 ,127 3,13 3,63
4000gr
4000gr> 82 3,77 1,665 ,184 3,40 4,13
Total 347 3,33 1,757 ,094 3,14 3,51
Solungag 0-500gr 75 3,43 1,733 ,200 3,03 3,83
Rengi 5001- 190 3,68 1,645 ,119 3,44 3,91
4000gr
4000gr> 82 4,06 1,417 ,157 3,75 4,37
Total 347 3,71 1,624 ,087 3,54 3,89
Koku 0-500gr 75 3,60 1,755 ,203 3,20 4,00
5001- 190 4,01 1,517 ,110 3,79 4,22
4000gr
4000gr> 82 4,10 1,471 ,162 3,77 4,42
Total 347 3,94 1,567 ,084 3,77 4,10
Gozleri 0-500gr 75 3,36 1,760 ,203 2,96 3,76
5001- 190 3,52 1,689 ,123 3,27 3,76
4000gr
4000gr> 82 3,73 1,707 ,189 3,36 4,11
Total 347 3,53 1,709 ,092 3,35 3,71
Etin 0-500gr 75 1,92 1,468 ,170 1,58 2,26
Sertligi 5001- 190 2,53 1,622 118 2,29 2,76
4000gr
4000gr> 82 2,66 1,612 ,178 2,30 3,01
Total 347 2,43 1,606 ,086 2,26 2,60

Tiiketicilerin su {iriinleri kalite algilar1 ve kalite ~ standart hata, maksimum ve minimum degerleri
algilamasmin  tiiketime  etkisine  Tiiketim Tablo 2°de verilmistir.
yogunluklarina goére ortalama, standart sapma,
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Tablo 3. Sperman korelasyon testi sonuglari

Derisinin
Rengi

Derisinin Correlation Coefficient 1,000
Rengi Sig. (2-tailed)

N
Solungag Correlation Coefficient
Rengi Sig. (2-tailed)

N
Koku Correlation Coefficient

Sig. (2-tailed)

N
Gozleri Correlation Coefficient

Sig. (2-tailed)

N

**: p<0.01

Tartiyma ve Sonu¢

Tiiketicilerin su triinleri kalite algilar1 ve kalite
algilamasinin  tiiketime  etkisini  Tiketim
yogunluklarina goére test etmek icin yapilan
Kruskal Wallis analiz sonucunda derisinin rengi
ve etin sertligi icin anlamli farklilik ¢ikmigtir
(p<0.01). Diger solungac rengi koku ve gozleri
icin yapilan test sonucunda aralarinda anlamli
farklilik ¢ikmamustir (p>0.05).

Tablo 2’de ortalamalar incelendiginde
derisinin rengi i¢in ortalamalar arasinda anlamli
fark c¢ikmisti (p<0.001). Tiiketim araliklarina
baktigimizda en yiiksek ortalama 4000kg dan
fazla olan gruba aittir. Diisiik tiiketim grubunda
derisin rengine Onem vermekte fakat yliksek
tiketim grubundan daha disiiktiir. Etin sertligi
i¢inde tiiketim araliklar1 arasinda anlamli farklilik
(p<0.01). Ortalamalar
incelendiginde yine en yiiksek ortalama 4000gr

bulunmustur

dan fazla tiiketen gruba ait, en diisilk ise yine
500gr dan diistik gruba aittir. Bu durumda derisin
rengine ve etin sertligine en ¢ok yiiksek tiikketim
grubuna ait tiiketicilerin dikkat etigi ortaya
cikmustir.

Diger ozelikleri sirayla incelersek, balik satin
alirken solungag¢ rengi, koku ve gdzlerinin rengi
her 3 tiiketim siklig1 grubu i¢inde oldukga yiiksek
ortalamaya sahip olup balik satin alirken cok
dikkat ettikleri ortay ¢ikmustir yani her ii¢ tiiketim
sikligina ait tiiketiciler bu 6zelliklere oldukea fazla
dikkat ettigi ortaya ¢ikmuistir.

Solungag Koku Gozler Etin

Rengi i Sertligi
,106 ,059 ,135" ,405™
,049 ,273 ,012 ,000
347 347 347 347
1,000 ,005 -,121* ,079
932 ,025 ,140
347 347 347
1,000 ,013 ,166™
,810 ,002
347 347
1,000 ,249™
,000
347

Tablo 3’te yapilan korelasyon analizi sonucunda,
derisinin rengi ile etin sertligi arasinda pozitif
yonlii yiiksek bir korelasyon oldugu ortaya
cikmistir. Yani derisinin rengine dikkat eden
tiketici ayn1 zamanda etin sertligini de kontrol
edip dikkat etmektedir. Daha diisiik bir
korelasyonla yani kismen de olsa gozlerine de
bakmaktadir.

Sonug olarak biitiin tiikketim formlari igin kalite
algis1 yiiksek oranda ¢ikmustir. Ozellikle derisin
rengi ve etin sertligine yliksek tiilketim grubunun
daha ¢ok dikkat ettigi sonucuna ulagilmistir. Buda
tiikketicilerin daha bilingli ve daha dikkatli oldugu
algisim1 ortaya g¢ikarmaktadir. Bu nedenle artik
uretimde kaliteye daha dikkat edilmesi
gerekmektedir.
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Influence of dietary supplemental garlic (allium sativum) on liver enzyme values
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Abstract

In this study, rainbow trout (Oncorhynchus mykiss) was fed for 120 days with feed containing garlic (Allium
sativum) at different rates. The effects of garlic rainbow trout on liver enzyme values were investigated. Research
was established in cages placed in the concrete pond. In this investigation, garlic was added to the fish diet at the
rate of 0.00% (G1- Control), 1.00% (G2), 1.50% (G3) and 2.00% (G4). In the experiment, 240 rainbow trout fry
with an average live weight of 7.5 g were used. At the end of the feeding period, the live weights of the fishes
reached 171,35 = 1,52 g, 176,34 + 2,14 g 181,97 = 1,9 g, and 186,45 + 2,5 g respectively. The alanine
aminotransferase (ALT), aspartate amino transferase (AST) and lactate dehydrogenase (LDH) levels were
determined from the serum obtained from blood samples of the recipient. When the liver enzyme values are
examined; alanine aminotransferase (ALT), aspartate amino transferase (AST) and lactate dehydrogenase (LDH)
levels were highest in the control group and lowest in the group fed with 2% garlic supplemented diet. As a result
of the research, it was determined that the rainbow trout of garlic added to the fish diet lowered the liver enzymes.
Key words: Garlic, Trout, Liver enzymes.

Balik yemine ilave edilen sarimsagin(allium sativum) gokkusag: alabahg
(oncorhynchus mykiss)’min karaciger enzimlerine etkisi

Ozet

Bu calismada, gokkusagi alabaligi (Oncorhynchus mykiss) 120 giin boyunca farkli oranlarda sarimsak (Allium
sativum) igeren yemle beslenmistir. Sarimsakli yemin gokkusagi alabaliklarinin karaciger enzim degerleri iizerine
etkileri arastirildi. Arastirma, beton havuza yerlestirilen kafeslerde kurulmustur. Bu arastirmada, balik diyetine %
0,00 (G1- Kontrol), % 1.00 (G2), % 1.50 (G3) ve % 2.00 (G4) oraninda sarimsak eklenmistir. Deneyde, ortalama
7.5 g agirhigindaki 240 gokkusagr alabaligi yavrusu kullanildi. Beslenme siiresinin sonunda, baliklarin canli
agirliklart sirasiyla; 171,35 + 1,52 g, 176,34 £ 2,14 g 181,97 + 1,9 g, ve 186,45 + 2,5 g a ulagsmistir. Alina kan
orneklerinden elde edilen serumdan alanin aminotransferaz (ALT), aspartat amino transferaz (AST) ve laktat
dehidrojenaz (LDH) seviyeleri belirlenmistir. Karaciger enzim degerleri incelendiginde; Alanin aminotransferaz
(ALT), aspartat amino transferaz (AST) ve laktat dehidrojenaz (LDH) diizeyleri kontrol grubunda en yiiksek ve %
2 sarimsak takviyeli diyetle beslenen grupta en diisiik bulundu. Aragtirma sonucunda baliklarin diyetine eklenen
sarimsagin alabaliklarinin karaciger enzimlerini diigiirdiigli belirlenmistir.

Anahtar kelimeler: Sarimsak, Alabalik, Karaciger enzimleri

Giris intestinalis, ve Yersinia ruckeri kaynakli
bakteriyel patojenlerle yapilan savasta etkin
olarak kullanildigini tasvir etmektedir (Lee ve Gao
2012). Balik yetistiriciliginde yem katkis1 olarak

Yapilan bir ¢ok yaymn sarimsagin tatlisu
baliklarinda Pseudomonas fluorescens,
Myxococcus  piscicola, Vibrio anguillarum,

Edwardsiella tarda, Aeromonas punctata f. kullanilan sarimsak, et kalitesini yiikseltmek
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amact ile de kullanilmaktadir. Ayrica sarimsak
baliklart agir metal etkisinden koruyarak lipid
profilinde degisiklikler yaratmaktadir (Gupta ve
ark. 2008). Sarimsagin bu etkileri, yapisinda
cesitli  organosiilfir bilesikleri ve allicin
icermesinden kaynaklanmaktadir (Augusti 1977).
Sarimsak ekstraktlart ve sarimsak iceren ticari
besin desteklerinin (kapsiiller, tabletler ve
sarimsak tozlar1) degeri allicin icerigine ya da
allicin tliretme potansiyeline dayanir (Lawson ve
Wang 2001).

Caligmalar genelde sarimsagin bagisiklik
sistem lzerine etkileri, hastaliklarla miicadelede
kullanimi, kan parametreleri iizerine etkileri
konularinda  yogunlagsmakla  beraber  son
zamanlarda yem alimina, besi performansina ve
bliylime parametreleri {izerine etkilerini aragtirma
yoniinde yogunlagmistir (Dikel, 2015). Bunlarin
disinda et kalitesi ve raf Omrii iizerine etkileri de
son donemlerde arastirmacilarin ilgisini g¢eken
konular arasina girmistir (Oz, 2018).

Materyal ve Metot

Calisma C.U. Su Uriinleri Fakiiltesi, Dr. Nazmi
Tekelioglu Tatlisu Uriinleri Uretim ve Arastirma
Istasyonu’nda, kanal suyu ve yer alt1 suyu
kullanilarak, havuz igine yerlestirilmis ag
200 m?>’lik
beton havuzdaki platformun her iki tarafina esit
sekilde yerlestirilmis olan, 1 m*'liik 12 adet ag

kafeslerde yiiriitilmistiir. Deneme

kafeslerde yapilmistir. Arastirmada 7-8 gramlik
alabaliklar her bir kafese 20 ser adet olacak sekilde
stoklanmigtir. Tekerriirler gruplara dagitilirken
ayn1 gruptaki tekerriirlerin yan yana gelmemesine
dikkat edilmis ve yine her grubun tekerriirlerin
yerleri havuzun giin 15181, su akiginin geldigi nokta
vb.  g¢evresel  faktorlerden esit  sekilde
yararlanacaklari sekilde olarak belirlenmistir.

Denemelerin  sonlandirilmasinin  ardindan,
baliklara kisa siireli anestezi uygulanarak kan
ornekleri almmugtir. Numuneler plastik siringa
kullanilarak baliklarm karin alt1 yiizgeclerinden
veya kuyruk kesilmek suretiyle antikoagulansiz
vakumlu tiiplere toplanmistir. Tiiplere alman
kanlarin serumlarinin ayrilmasi amaciyla, soguk

prosediiriine uygun olarak Aksaray
Universitesi, Veteriner Fakiiltesi, Biyokimya
Laboratuvarina  tasinmistir.  Antikoagulansiz
serum tiiplerine alinan kan 6rnekleri, 3000 rpm’de
(Coles, 1986) 10 dakika sogutmali santrifiij
yardimiyla santrifiij edilerek serumlar1 ayrilmistir.
Ekstrakte edilen serum numuneleri biyokimyasal

zincir

analizler yapilincaya kadar -20 °C derin
dondurucuda muhafaza edilmislerdir.
Biyokimyasal parametreler, ticari kitlerle

serum Orneklerinden ¢alisilmistir:

Serumda; Aspartat amino transferaz (AST),
Alanin aminotransferaz (ALT) ve Laktat
dehidrojenaz  (LDH), diizeylerinin analizleri,
ticari test kitleri (Assel, italya) ile Humalyzer
3000 Semianalizor, Almanya) biyokimya analiz
cihazinda, her bir parametrenin ticari kit
prosediiriinde yazan uygulama yontemlerine
uygun olarak 6l¢timleri yapilmistir. Semi analizor
icin Ornekler, uygun kosulda ¢ozdirildi ve
kitlerin belirttigi 6n hazirliklara gore, manuel
olarak hazirlanmustir.

istatistik analiz

Elde edilen hematolojik ve biyokimyasal verilerin
istatistiksel analizi, SPSS 15.0 (SPSS, Inc.,
Chicago, USA) paket programi ile yapildi.
Gruplar arasindaki farklilik Student t-testi
kullanilarak karsilastirildi.  Veriler, aritmetik
ortalama + standart hata (X = SH) olarak verildi.
Istatistiksel ~degerlendirmede p<0.05 diizeyi
onemli olarak kabul edildi.

Sonuglar ve Tartisma

Allman kan numunelerinden elde edilen
serumlardan Alanin aminotransferaz (ALT),
Aspartat amino transferaz (AST) ve Laktat
dehidrojenaz  (LDH) seviyelerine  bakildi.
Karaciger enzim degerleri incelendiginde; ALT,
AST ve LDH diizeyleri en yiiksek kontrol
grubunda, en diisiik ise %2 sarimsak ilaveli yemle
grupta
sonucunda balik yemine ilave edilen sarimsagin
gokkusagr alabaliZinin  karaciger

disiirdiigi tespit edilmistir

beslenen gOrlilmiigtiir.  Arastirma

enzimlerini
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Tablo 1. Karaciger enzim seviyeleri

Alanin aminotransferaz
ALT (U/L)

G1 30,155

Gruplar

Aspartat amino transferaz
AST (U/L)

863,25

Laktat dehidrojenaz
LDH (U/L)

2241

G2 25,995 575,25 1975
24,055 486 1784,25
22,135 422,098 1594,5

Beslenme, stres, ¢evresel etkenler, mevsimsel
degisiklikler, hastalik, yas, cinsiyet, tiir ve 1rk gibi
faktorlerin  kan parametrelerinin  fizyolojik
degerlerini etkiledigi bilinmektedir (Fazio, 2013;
Gabriel vd, 2004).

Hematolojik parametrelerdeki degisiklikler,
sucul canli formlarinda cevresel strese karsi
fizyolojik mekanizmalardaki degisimleri biiyiik
oranda yansitir. Baliklarda strese yol agan tiim
cevresel kosullara (su ve 6zellikleri, iklim-mevsim
degisiklikleri, hastaliklar, parazitler  ve
enfeksiyonlari,  kimyasal veya  biyolojik
kontaminant maddelerin birikimi) cevap kisa
oldugundan, bu sartlara bagli olarak hematolojik
parametrelerin  degisimi olduk¢a anlamlidir.
(Clauss vd, 2008).

Sonug olarak, Karaciger enzimlerinin kontrol
grubuna gore daha diisiik diizeyde olmasi balik
yemine ilave edilen sarimsagin karacigeri fazla
yormadigi, baliga kimyasal bir yiik getirmedigi ve
karaciger enzim degerlerine dolayisiyla da baligin
sagligina olumlu etki yaptig1 ortaya c¢ikarilmistir.
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Balik yemine ilave edilen borik asidin gokkusagi alabaliklarinin (Oncorhynchus
mykiss) bazi kan parametreleri lizerindeki etkilerinin arastiriimasi
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Burak Evren INANAN¢4, Suat DIKELS
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Ozet

Bu ¢alismada gokkusagi alabaligi diyetine %0,00, %0,01, %0,05, %0,10 ve %0,20 oranlarinda borik asit eklenmis
ve 132 giin boyunca beslenmistir. Borik asidin gokkusagi alabaliginin bazi kan parametreleri iizerindeki etkileri
arastirllmistir. Arastirma, bir beton havuz igerisine yerlestirilen 1 metrekiip kafeslerde gergeklestirildi. Deneyin
baslangicinda, alabaliklarin canli agirligi 20.14 + 1.21 g idi. Deney sonunda baliklarimizin canli agirligi sirasiyla
184.12 + 3.14, 192.41 + 3.41, 207.54 + 3.49, 194.69 + 3.21 ve 181.19 + 4.82 gr olarak tartildi. Beslenme
denemelerinden sonra alinan kan drneklerinden; Kirmizi kan hiicresi dagilim genisligi (RDW), trombosit (PLT),
ortalama trombosit hacmi (MPV), trombosit dagilim genisligi (PDV) ve trombosit oraninin (PCT) orani olan
Trombosit (%) degerleri incelendi. Balik diyetine% 0,05 oraninda ilave edilen borik asit RDW (46.45-30.49), PLT
(48.46-20.53 109 / L) ve PCT (% 0.027-0.011) oranin1 azaltt1. Ayrica diyete eklenen borik asidin MPV (4.41-6.27)
ve PDV'yi (16.15-18.42) arttirdig1 tespit edildi. Analiz edilen tiim hematolojik parametreler istatistiksel olarak
anlamli bulundu (p <0,05).

Sonug olarak, baliklarda biiyiime ve gelismeyi tegvik etmek icin balik diyetine eklenen borik asit miktarinin kan
parametrelerinin degismesine neden oldugu belirlenmistir.

Anahtar kelimeler: Borik asit, gokkusagi alabaligi, hematolojik parametreler

The effect of boric acid added into fish diet on the hematological parameters of the
Rainbow trout (Oncorhynchus mykiss)

Abstract

In this study, boric acid was added to the rainbow trout diet at rates of 0.00, 0.01, 0.05, 0.10 and 0.20% and fed
for 132 days. The effects of boric acid on the whole blood parameters of the rainbow trout have been investigated.
The research was carried out in cages of 1 cubic meter placed in a concrete pond. At the start of the experiment,
the juvenile trouts had 20.14 + 1.21 g live weight. At the end of the experiment the samples were live weighed out
as 184.12+£3.14,192.41 £3.41,207.54 £ 3.49, 194.69 £ 3.21 and 181.19 +4.82 gr, respectively. After the feeding
trials, from the blood samples taken; Plateletcrit (%) values, which are the ratio of red blood cell distribution width
(RDW), platelet (PLT), mean platelet volume (MPV), platelet distribution width (PDV) and platelet ratio to blood
(PCT) were examined. Boric acid added to fish diet by 0.05% decreased the ratio of RDW (46.45-30.49%), PLT
(48.46-20.53 109 / L) and PCT (0.027-0.011%). It was also found that boric acid added to the diet increased MPV
(4.41-6.27) and PDV (16.15-18.42). The all hematological parameters analyzed were found to be statistically
significant (p<0,05).

As aresult, it has been determined that the amount of boric acid added to the fish diet in order to stimulate growth
and development in fish causes the blood parameters to change.

Key words: Boric acid, rainbow trout, hematological parameters
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Giris

Sucul yasamin biylik bir boliimiinii olusturan
baliklarda kan dokusu, insan ve diger tiim
hayvanlarda oldugu gibi saglik ve hastalik
durumlarinin  degerlendirilmesinde Onemli bir
biyo-materyaldir (Coles, 1986; Bush, 1991). Kan
dokusu viicuttaki fizyolojik ve tiim biyo-kimyasal
degisimlerin  yansimast olan  metabolitleri
icerdiginden, farkli yas gruplarinda ve farkli
yasam sartlarinda olan canlilarin genel metabolik
ve fizyolojik durumu hakkinda dogru bilgiler elde
edilebilir. Balikta kanin  hematolojik  ve
biyokimyasal parametreleri, genel metabolik,
fizyolojik, biyolojik, patolojik ve biyokimyasal
acidan saglik-hastalik gostergeleri dolayistyla
cevabin

stres  etkenlerine verilen

belirtecleridir.

kars1

Baliklara ait hematolojik parametreler, baliklarin
durumlarini, diger parametrelere gore daha cabuk
yansitir ve ¢evresel faktorlere ¢ok hizli bir sekilde
yanit verirler. Hematolojik degerler hayvanlarin
genel sagli durumlarinin  tespiti ve stres
durumlarinin  belirlenmesi  igin ~ Onemlidir.
Baliklarin  kan degerleri, iginde bulunduklar
ortamdan ¢ok yogun sekilde etkilenirler. Su
kalitesinde meydana gelen en kiigiik degisimlere
aninda hematolojik degerlerin degismesiyle yanit
verirler (Atamanalp ve dig., 2008).

Calismamizda, hematolojik parametreler, diger
canlilarda oldugu gibi, baliklarda da saglik
diizeyini izlemek, teyit/kontrol
etmek ve ayrica yemlere eklenen borik asidin
etkilerini takip etmek amaciyla kullanilacak
degerli araglar olarak secilmistir.

olgunlagmay1

2.3. Yontem

Calismada hayvan materyali olarak, Salmonidae
familyasina ait baslangi¢ agirligi yaklagik 20 gram
olan gokkusagi alabaligi (Oncorhynchus mykiss)
ile besleme denemesine baslanmistir

Normal yem ile beslenen kontrol grubu ve 4
grupta farkli miktarlarda Bor katkili yemlerle
besleme denemeleri tamamlanmistir. Denemelerin
sonlandirilmasinin ardindan, baliklara kisa siireli
anestezi uygulanarak kan ornekleri alinmistir.
Numuneler plastik siringa kullanilarak baliklarin
karmn alt1 yilizgeclerinden veya kuyruk kesilmek
suretiyle, antikoagulanli tiiplere toplanmuistir.

Antikoagiilanl1 tiiplerdeki tam kanlar, ASU
Veteriner Fakiiltesi’'nde, Mindray, BC-2800-Vet
(Cin) Oto-hematoloji analizorii ile ticari test kitleri
(Mindray V-28 Reagent Kit, Cin) kullanilarak;
alyuvar dagilim genisligi-RDW (%), Trombosit-
PLT (10°/L), Ortalama Trombosit Hacmi-MPV
(fL), Trombosit dagilim genisligi-PDW ve
Trombosit goreceli hacim-PCT (%) degerleri
Olciilmiistiir

istatistik analiz

Elde edilen hematolojik ve biyokimyasal verilerin
istatistiksel analizi, SPSS 15.0 (SPSS, Inc.,
Chicago, USA) paket programi ile yapildi.
Gruplar arasindaki farklilik Student t-testi
kullanilarak karsilastirildi.  Veriler, aritmetik
ortalama =+ standart hata (X = SH) olarak verildi.
Istatistiksel ~degerlendirmede p<0.05 diizeyi
onemli olarak kabul edildi.

Sonuglar ve tartisma
Hematolojik  parametreler, c¢aligmada
degiskenleri olarak aragtirilmistir (Cizelge 1).

kan

Cizelge 1. Gokkusagi alabaliklarina ait hematolojik bulgular.

Parametre/ G1 (89)

G3 G4 G5

(Birim) 0.00% BA. 0.01% BA.

46.45+0.07° 39.36+0.25°
48.46+0.11° 40.67+0.30°
4.41+0.05¢ 4.7240.02¢
16.15+0.01¢ 16.40+0.03¢
0.027+0.00° 0.019+0.00P

0.05% BA. 0.10% BA. 0.20% BA.

34.52+0.05°¢ 32.46+0.06¢ 30.49+0.14¢
25.25+0.29°¢ 22.43+0.36¢ 20.53+0.33¢
5.14+0.01° 5.47+0.01° 6.27+0.04*

17.43+0.08°¢ 17.94+0.07° 18.42+0.02*
0.015+0.00° 0.014+0.004 0.011£0.00¢

RDW(alyuvar dagilim genisligi), PLT(platelet-trombosit), MPV(ortalama trombosit hacmi), PDW(trombosit

dagilim genigligi), PCT (prokalsitonin).
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Ozellikle baliklar,
hematolojik parametrelerin hassas durumlarindan
dolay1 cevresel bilesiklerin etkisini tahmin etmek
icin yaygin olarak kullanilir (Lopes ve dig., 2001).
Tam kan sayimi, insan hekimligi alaninda oldugu
gibi veteriner hekimligi alaninda hayvanlarin
durumunun tespiti agisindan 6nemli bir teshis
aracidir. Bu bakimdan saglikli hayvanlarin
hematolojik referans araliklarimin laboratuvar
protokollerinin iyi bilinmesi gerekir.

biyokimyasal  ve

Trombosit agregasyonu ile sonuglanan ve
trombosit agregasyonu ile sonuglanan ve primer
hemostaz olarak adlandirilan ya da trombosit
yiizeyinde kompleks bir koagiilasyon faktorleri
dizisi ile sonuglanan ve sonugta ikincil hemostaz
olarak adlandirilan bir fibrin pihtiyla sonuglanan
trombosit tepkisinden olusur. Primer hemostatik
fonksiyon plateletleri sonrast hasarli endoteli de
onarirlar (Davi ve Patrona, 2007). Trombosit
endeksleri, tromboembolik hastaliklarin erken
teshisi i¢in potansiyel olarak yararli belirteglerdir.
Trombosit aktivasyonuna bagli olarak hem
trombosit hacminde hem de pseudopodia
olusumundan kaynaklanan ortalama trombosit
hacminde (MPV) ve trombosit dagilim
genisliginde (PDW) bir artis oldugu hipotez
edilmistir. Yaptigimiz ¢alismada elde ettigimiz
RDW sonuglart Chen’in (2012, 2015) yapyig
caligmalardan elde ettigi sonuglarla benzer
cikarken PLT, PCT ve MPW degerleri aym
arastiricinin  buldugu degerlerden diisiik ¢ikt1.
Caligmada elde edilen PLT degerleri kontrol ve
0.01 bor iceren calisma gruplarinda Danabas ve
dig., (2010) buldugu sonuglardan yiiksek ¢ikarken
diger bor gruplarindan elde edilen sonuglar ayni
arastiricilarin buldugu PLT sonuglarindan diisiik
cikti. Arastirmada bulunan MPV
Danabas ve dig., (2010) buldugu sonuglardan
diisiik ¢ikti.

sonuglart
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Tiiketim Formunun Su Uriinleri Tiiketim Diizeylerine Etkisi: Adana ili Ornegi
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Ozet

Bu ¢aligma Adana ilindeki ilgelerde bulunan farkli aligveris merkezlerinde gerceklestirilmistir. Caligmada 407 kisi
ile yiiz ylize anket yapilmis olup ankete katilanlarin 60’1nin su iiriinleri tilketmedigi, 347 sinin ise tiikettigi tespit
edilmigtir. Ankete katilan ve su iriinleri tiiketen bu 347 su iriinleri tiiketicilerine tiiketim formunun (taze,
dondurulmus, konserve, tiitsilenmis...) etkisi ile ilgili sorular sorulmustur. Tiiketiciler tiikketim yogunluklarina
gore 3 tiiketim grubuna ayrilmustir. Birincisi 0-500gr, ikincisi 501-4000gr ve son grup 4000gr > olan tiiketici
grubunu olusturmaktadir. Bu 3 Tiiketim formlar: arasinda farklilik olup olmadigini test etmek i¢in nonparametrik
testlerden Kruskal Wallis testi, tiiketim sekilleri arasinda nasil bir iligki oldugunu test etmek i¢inde sperman
korelasyon analizi uygulanmistir. Uygulanan Kruskal Wallis analiz sonucunda dondurulmus, tuzlanmis ve
konserve tiiketimleri arasinda anlamli farklilik ¢ikmistir (p<0,05). Bunlardan diisiik tiiketim formu olan 0-500 gr
arasi tiiketen gruplarin en diigiik ortalamaya sahip olduklar1 yani bunlar1 daha az tercih ettikleri tespit edilmistir.
Ayrica bu 3 tiiketim grubunun taze balik se¢imleri arasinda istatistiksel olarak anlamli farklilik ¢ikmamais olup taze
balik tercih yogunlugu 6n plana ¢ikmustir. Ayrica yapilan sperman korelasyon analizi sonucunda diger tiiketim
sekillerinin taze tiikketim ile ters yonde iligki i¢inde olduklart yani taze iriine ulastiklart siirece diger islenmis
tirtinleri pek tercih etmedikleri ortaya ¢ikmistir. Sonug olarak diisiik tiiketim grubuna ait tiiketicilerin dondurulmus,
tuzlanmig ve konserve tiikketimleri daha diisiik ¢ikmistir. Ayrica taze {iriin oldugu siirece diiger islenmis liriinlerin
tiiketimin diistiigii tespit edilmistir.

Anahtar Kelime: Kruskal Wallis testi, Sperman korelasyon, Su iiriinleri, tiikketim formu, tiiketim diizeyi

The effect of different seafood forms on the consumption structure in Adana

province

Abstract

This study was carried out around the shopping centers in Adana province. A face-to-face survey was conducted
with 407 individuals in the study. It was determined that 60 of the participants did not consume seafood and 347
of them consumed. Within the scope of the questionnaire, the consumers were asked about the consumption form
(fresh, frozen, canned, smoked etc.) and consumption structure of the seafood. Consumers were divided into 3
consumption groups according to their consumption intensity and as a result of the Kruskal Wallis analysis, no
statistically significant difference was found between the fresh fish selections of 3 consumption groups and fresh
fish preferences were determined as high. In addition, as a result of the correlation analysis, it has been found that
other consumption patterns are inversely related to fresh consumption, that is, they do not prefer other processed
products as long as they reach fresh products.

Keywords: Kruskal Wallis test, Sperman correlation test, Seafood, consumption form, consumption level.
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Giris

Gida maddesi ve ham madde iiretim yapisinin
stirekli olarak artmakta olan diinya niifusunun
ihtiyaglarina karsilik gelip gelmeyecegi durumu
iizerinde uzun siiredir tartisilmakta ve gesitli bu
konuda ¢esitli Oneriler ortaya konulmaktadir.
Giliniimiizde besin ihtiyacim gidermek ve
beslenme sorunlarini en alt diizeye indirmek i¢in
karasal  hayvanlardan en st  diizeyde
yararlanilmaya ¢alisilmaktadir. Bunun igin var
olan biitlin teknoloji olanaklar kullanilmakta hatta
daha da gelistirilmektedir. Fakat bu karasal besin
kaynaklar1 hizla artig gosteren niifusun besin
ihtiyacim1 karsilama konusunda zamanla yetersiz
hale gelmektedir. Bu nedenle karasal besin
kaynaklarina ek olarak su iiriinleri diinyanin artan
besin ihtiyacin1 karsilayabilecek kadar yiiksek bir
potansiyele sahip olup oldukea fazla besin kaynagi
olusturabilmektedir. (Sen ve ark.,2008, Sayg1 ve
ark., 2015; Acar, 2018). Diinya genelinde gida
kaynagi olarak su ve denizlerin 6nemi anlagilmis
ve Ozellikle son 50 yilda bilyiik gelismeler
gozlemlenmekte ve hayvansal protein kaynagi
olarak olduk¢a 6nemli bir besin kaynagi olan su
iiriinlerinden daha fazla faydalanma yoluna
gidilmistir (Aksun, 2016).

Su driinleri protein oranmmin  yiiksek,
sindiriminin kolay olmasi, dogada bulunan hemen
hemen tim aminoasitleri i¢ermesi, vitamin
yoniinden zengin, biyolojik degerinin yiiksek
olmasi gibi one c¢ikan Onemli oOzelikleriyle,
insanlarin dengeli ve saglikli beslenmesinde etkili
besin kaynaklaridir. Bundan dolay1 insanlarin,
besin kismmi  su

kaliteli ihtiyacinin ~ bir

iirlinlerinden  karsilamast olduk¢a Onem arz

etmektedir (Karakaya ve Kirici, 2016).

Tiiketicilerin taze su iriinlerini tercih etme
orani son yillarda hizli bir artis gdstermistir. Taze
balik tiiketimindeki bu artis yaninda islenmis
iirlinlerde tam tersi bir durum ortaya cikmis,
islenmis iiriin tiiketiminde azalma goriilmiistiir.
Donmus balik¢ilik iiriinleri iiretimi son 3 yilda %
1-2 oraninda diismiistiir. Tuzlanmis balik tirtinleri
tikketiminde ayni oranlarda azalma gostermistir.
Konserve iirlin tiiketimi de aym yillarda %3’likk
bir azalma goriilmektedir. Su iriinlerinin
endiistriyel amach kullanimda da son 2 yil
igerisinde de % 4-5 lik bir azalma s6z konusu
olmustur. Bu kapsamda teknolojinin ilerlemesiyle
diisik maliyette taze Triiniin tiiketiciye
ulastirilmasi ve insanlarin dogal ve katkisiz iiriin
tikketmek istemeleri nedeniyle tiiketiciler iglenmis
irlinler yerine daha fazla taze iiriin tiiketmek
istemektedirler. (Colakoglu ve ark., 2006).
su triinleri

Tiirkiye’de iilkenin protein

ihtiyacinin karsilanmasi igin ¢dziim yollarindan

birisidir. Tirkiye i¢in su irinleri, insan
beslenmesinde sagladigi faydalar, endiistriye
hammadde saglanmast ve is imkanlan

saglamasinin yani sira iilkemizden ihra¢ edilen
iirlinler bazinda yiiksek ihra¢ potansiyeline sahip
gida sanayi dalidir. Su triinlerinin iilkemizdeki
gelisimi ve gelisen teknolojilerle birlikte yeni
triinlerin gida piyasalarina ¢ikisi, su TUriinleri
pazari igin Tiirkiye’ye yeni imkéanlar saglamasina
ragmen diinya iilkeleri ile kiyaslandiginda heniiz
degildir (Aksun, 2016).

beklenen seviyede

Tiirkiye’de yeterince yaygin olmayan, buna
karsilik kirmizi ete oranla pek ¢cok esdeger ve/veya
istiin Ozellige sahip olan baliketi tiiketiminin

yaygimlastirilmasi tiikketicilerin dengeli beslenmesi
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acisindan 6nemli goriinmektedir (Kizilaslan ve
Narinci, 2013).
Tiketicilerin  6zellikle gelismis {ilkelerde

baliketine olan egilimi, bilingli toplumlarin

saglikli  beslenme bilincinde olmalarindan
kaynaklanmaktadir (Colakoglu ve ark., 2006).
Gelismis tilkelere bakildiginda Kanada, ABD,
Avrupa Birligi iilkeleri gibi iilkelrde yillik kisi
bas1 balik tiiketiminin ortalama 28.3 kg oldugu
goriilmektedir. Bu miktar Japonya gibi diger
gelismis Ulkelerde ise 65.2 kg a kadar ¢ikmaktadir.
Kisi basia balik tiiketimde diinya ortalamasi ise
2009 y1l1 verilerine gore 13.8kg dir (Sayg1 ve ark,
ark 2015; Colakoglu ve ark, 2006). Tiirkiye’de
kisi bagina balik tiiketimi son 10 yilda 7.5-9.8 kg
arasinda degismekte olup, bu miktar 2017 yili igin
oldukca azalarak, 5,49 kg olarak gerceklesmistir
(tliik 2018; Colakoglu ve ark, 2006).

Tiirkiye’de su iiriinleri talebini ve tiiketimini
etkileyen faktorler; tiikketicinin gelir seviyesi, fiyat
ve tiiketici tercihleri, tliketici aligkanliklari,
bolgenin sosyal ve ekonomik yapis1i olarak
siralanabilir. Diger taraftan Tiirkiye’de su iirlinleri
tiketim  miktar1  bolgeler arasi  degisim
gostermektedir. Tiirkiye’de yilda kisi basina balik
tilkketimi Dogu Anadolu, Gilineydogu Anadolu ve
I¢ Anadolu Bélgesinde ¢ok diisiikken, Karadeniz
ve diger kiy1 bolgelerinde oldukga yiiksektir
(Karakaya ve Kirici, 2016).

Taze su {iriinlerinin yaninda 6zellikle islenmis
iriinlerin de ilkemizde benimsenmesi ve
tiikketiminin artirilmas1 gerekmektedir. Ulkemizde
islenmis Uriinler arasinda ilk siray1 (Gzellikle
hamsiden iretilen) balik unu ve yagi almaktadir.
Digerleri ise dondurulmus su iiriinleri, tiitsiilenmis

ve tuzlanmig balik, taze ve sogutulmus kiiltiir

baliklar1 (levrek ve ¢ipura), marinat, surimi, deniz
salyangozu ve kurbaga bacagi gibi {iriinler
gelmektedir. Ulkemizde AB standartlarina uygun
su Uriinii islenmesinin artmasi, soguk zincir
kosullarinin diizelmesi ve teknolojik gelismelerle
daha farkli

kaliteli ve urinler

piyasaya
sunulmasina ragmen, ireticilerin ¢cogu genelde
yurt dig1 pazarina yonelmeyi tercih etmektedirler
(Kose ve ark., 2010).

Bu ¢alismanin amaci su triinleri tiiketicilerine
ait tiiketim formlar1 (taze, dondurulmus, marine
edilmis, konserve, tiitsillenmis, tuzlanmis,
kurutulmus, onpisirilmis) ile tikketim diizeylerine

etkisini ortaya koymaktir.

Materyal ve Metot

Caligmamiz Adana’nin tiim ilgelerinde bulunan ve
su triinleri satan marketlerde ve bdlgelerin niifus
yogunluguna gore yapilmistir. Calismanin
orneklem biytkligl ise asagida verilen formiil
yardimiyla hesaplanmistir (Giiney ve Sangiin,

2017).
_rd-p)

(o)

Caligmamiza toplam 407 kisi ile yapilmis olup

n

bunlardan 347’si su triinleri tiiketmekte ve 60 kisi
tilketmemektedir. Su iiriinleri tikketenlerin tiikketim
formu Birincisi 0-500gr, ikincisi 501-4000gr ve
son grup 4000gr > olan tiiketici grubunu
olusturmaktadir. Su triinleri tiiketim sekillerinin

tilketim formalarina gore aralarinda istatistiksel

olarak farklilik olup olmadigi test edilmistir.

Calismamizda kruskal Wallis testi ve

korelasyon testleri uygulanmistir. 0.05 Onem
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diizeyinde test edildi ve SPSS 21.0 paket
programinda test edildi (Giiney ve Sangiin, 2017).

Bulgular

Calismamizda su iiriinleri tiiketen 347 tiiketicinin
tikketim formlarindan (taze, dondurulmus, marina
edilmis, konserve, tiitsilenmis, tuzlanmis,
kurutulmus, o6n pisirilmig) tiiketim diizeyleri
arasinda istatistiksel olarak farklilik olup
olmadigimi test etmek icin yapilan kruskal Wallis
testi sonuglar1 Tablo 1’de verilmistir.
Tiketim Formlarimin Tiiketim Diizeylerine gore
tanimlayici istatistikleri Tablo 2°de verilmistir.
Tiketim formlarmin birbirleri arasindaki

tilketim iligskisi olup olmadigini test etmek igin

iirlinlerin tiiketiminde tiiketim formlar1 arasinda
istatistiksel olarak anlamli farklilik g¢ikmustir
(p<0,05).

Tartisma ve Sonuc¢

Ortalamalar incelendiginde Bunlardan diisiik
tiketim formu olan 0-500 gr arasi tiiketen
gruplarin en diisiik ortalamaya sahip olduklar
yani bunlar1 daha az tercih ettikleri tespit
edilmistir. Ayrica bu 3 tiiketim grubunun taze
balik se¢imleri arasinda istatistiksel olarak anlaml
farkliik ¢ikmamis olup taze balik tercih
yogunlugu oOn plana g¢ikmugtir. Ayrica yapilan
sperman Kkorelasyon analizi sonucunda diger
tiketim sekillerinin taze tiiketim ile ters yonde

iligki i¢inde olduklar1 yani taze iiriine ulastiklar:

yapilan Sperman korelasyon analizine ait sirece diger islenmis iriinleri pek tercih
sonuglart Tablo 3’te verilmistir. etmedikleri ortaya gkmustur.
Yapilan kruskal Wallis testi sonucunda
dondurulmus, tuzlanmis ve konserve edilmis
Tablo 1. Tiiketim formlar1 arasindaki farklilik igin yapilan kruskal Wallis testi
Taz Dondurulm Marine Fiime Tuzlan Konser Kurutulm On
e us Edilmis Tiitsii mis ve us Pigirilm
Edilmis is
Chi- 2,78 7,178 5,782 2,716 7,031 7,965 4,082 3,997
Square 2
Df 2 2 2 2 2 2 2 2
Asymp. ,249 ,028%* ,056 ,257 ,030% ,019* ,130 ,136
Sig.
*: p<0.05
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Tablo 2. Tiiketim Formlarinin Tiiketim Diizeylerine gore tanimlayici istatistikleri

N Mean Std. Std. 95% Confidence
Deviation Error Interval for Mean
Lower Upper
Bound Bound
Taze 0-500gr 75 3,84 ,570 ,066 3,71 3,97
501-4000gr 190 3,92 ,376 ,027 3,86 3,97
4000gr > 82 3,82 ,569 ,063 3,69 3,94
Total 347 3,88 474 ,025 3,83 3,93
Dondurulmus 0-500gr 75 1,39 ,868 ,100 1,19 1,59
501-4000gr 190 1,53 ,907 ,066 1,40 1,66
4000gr > 82 1,73 ,956 ,106 1,52 1,94
Total 347 1,54 916 ,049 1,45 1,64
Marine 0-500gr 75 1,08 ,359 ,041 1,00 1,16
Edilmis 501-4000gr 190 1,17 ,500 ,036 1,10 1,25
4000gr > 82 1,23 ,551 ,061 1,11 1,35
Total 347 1,17 ,488 ,026 1,12 1,22
Fiime Tiitsti 0-500gr 75 1,04 ,257 ,030 98 1,10
Edilmis 501-4000gr 190 1,10 ,364 ,026 1,05 1,15
4000gr > 82 1,09 ,391 ,043 1,00 1,17
Total 347 1,08 ,351 ,019 1,05 1,12
Tuzlanmig 0-500gr 75 1,05 ,324 ,037 98 1,13
501-4000gr 190 1,19 ,530 ,038 1,11 1,27
4000gr > 82 1,15 ,569 ,063 1,02 1,27
Total 347 1,15 ,505 ,027 1,10 1,20
Konserve 0-500gr 75 1,36 ,849 ,008 1,16 1,56
501-4000gr 190 1,47 ,846 ,061 1,35 1,59
4000gr > 82 1,20 ,597 ,066 1,06 1,33
Total 347 1,38 ,801 ,043 1,30 1,46
Kurutulmus 0-500gr 75 1,00 ,000 ,000 1,00 1,00
501-4000gr 190 1,08 ,384 ,028 1,02 1,13
4000gr > 82 1,07 ,378 ,042 99 1,16
Total 347 1,06 ,339 ,018 1,02 1,10
On Pisirilmis 0-500gr 75 1,08 ,395 ,046 ,99 1,17
501-4000gr 190 1,17 ,560 ,041 1,09 1,25
4000gr > 82 1,10 ,404 ,045 1,01 1,19
Total 347 1,14 ,495 ,027 1,08 1,19
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Tablo 3. Tiiketim formlarinin birbirleri arasindaki tiiketim iligkisine ait Sperman korelasyon tablosu

1 2 3
1,000 - -
2777 ,235™
1,000 ,409™
1,000

TAZE

DONDURULMUS
MARINEEDILMI$
FUME-TUTSU
TUZLANMIS
KONSERVE
KURUTULMUS
ONPISIRILMIS

**: p<0.01

Tablo 3’te verilen sperman korelasyon tablosu
incelendiginde, tilketim formlarindan taze balik ile
digerleri arasinda ters yonlil ve istatistiksel olarak
anlaml bir iligki bulunmaktadir (p<<0.01). Yani
taze balik tiketimi oldugu  durumlarda
digerlerimin tiiketimi azalmaktadir. Fakat taze
balik tiiketimi hari¢ diger tiiketim formlari

arasinda pozitif iliski bulunmaktadir.

Sonug olarak Adana’da tiim tiiketim formuna

sahip (taze, dondurulmus, marina edilmis,
konserve, tiitsiilenmis, tuzlanmis, kurutulmus, 6n
pisirilmis) su triinleri tiiketirken en cok taze
tilketmeyi tercih ettikleri ortaya ¢ikmistir. Bu
Adana’nin hem Akdeniz’e yakin olmast hem de
baraj ve nehirlerinin sayisinin ¢ok olmasindan
dolay1 taze iirline ulagmak daha kolay olmasindan

kaynaklanmaktadir.
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