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Akuakultir ve Sorunlari

Bir ¢ok lilkede, balik unu diyetlerine alternatif olarak bitki bazh diyetlerin yogun
kullanimi nedeniyle, su Urlinleri vyetistiriciligi faaliyetleri hastalik riskine veya
uretkenligin azalmasina maruz kalmaktadir.

Cevre kirliligine bagh olarak sucul ortamda bakteri yiikii ve kirlilik artmistir.

iklim degisikligi ile birlikte istilaci tiir sayisinin giderek artmasi ve bu tiirlerin yeni
hastaliklari beraberinde getirmeleri yetistiricilikte yeni hastaliklarin gériilme sikhgini

arttirmigtir.
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Akuakultur ve Sorunlari

. animals

Isolation, Identification, and Pathogenicity of Vibrio gigantis Retrieved

from European Seabass (Dicentrarchus labrax) Farmed in Tiirkiye

by € Sevdan Yilmaz 1* 2@ @) Siiheyla Karatas 2 2 © @) Terje Marken Steinum 3 2O
© Mert Giirkan * =, @) Dilek Kahraman Yilmaz 5 = and ¢ Hany M. R. Abdel-Latif 6 2@

Figure 4. Clinical picture (external signs and PM lesions) in European seabass used in the LD50 testing. (A)
shows the non-infected control fish, while (B,C) show the experimentally challenged fish. The fish in (B)
showed slightly distended abdomens, and those in (C) showed mottled congested liver (white arrow), serous
ascitic fluid (black arrow), and engorged gall bladders (yellow arrow).
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M Usi LAJIN CANAKKALEJ DE Tablo 1. Mayis 2021 (yogun miisilaj donemi) deniz suyu metal analiz bulgular:

. (n=3, pg/L)

SU URUNLERI YETISTIRICILIGI
UZERINE ETKILERI (En Dusiik-En Yiiksek)
Al (pg/L) 82-83

Sevdan Yilmaz - Ekrem Sanver Celik - Sebahattin Ergiin - Hg(pg/L) <1 4
Mehmet Ali Kiicliker - Mert Giirkan - Ridvan Erdem Kanat cd (pg/L) 0,67-0,69 10

Zn (pg/L) 34,00-34,50 100
Cu (pg/L) 220-221 10
Cr (pg/L) 100,5-102 100

<1: Tayin limiti, *https://www.mevzuat.gov.tr/
mevzuat?MevzuatNo=7221&MevzuatTur=7&MevzuatTertip=5

Metal Tesis Giris Suyu Deniz Suyu Limit Degerleri

(En Yiiksek)*

Tablo 2. Mayis 2021 (yogun miisilaj donemi) cipura larva metal analiz bulgular:
(n=3, pg/g)

Cipura larva
Metal (En Diisiik-En Yiiksek)

Al (ng/g) 446,1-448
Hg(ng/g) <1

Cd (ng/g) <1

Zn (pg/g) 230-232

Cu (pg/g) 2,2-2,6

Sekil 4. 5. qurara larvalarin sagital bas bélgesi kesitleri. a. Normal goz Cr (I-I-g/g] 3; 1 '3;8
goruniimii; Pe: Pigment epiteli, L: Lens, C: Kornea, R. Retina. b. Retinada ¢ok
odakh bosluklar (sivah oklar). c. Mercek ve goz pigmentasyonu ve retinada

cok odakh bosluklar (sivah oklar) ve gelisimsel gerilik. d. Pigment epitelinde Call§male da YOgun mUSilaj doneminde §ipura ballklarlnda
kalinlasma, lens ve goz pigmentasyonundagelisim geriligi ve retinada multifokal . LI L . - b
T B e, ¢inko ve bakir birikiminin literatiire gore sirasiyla yaklagik

14 kat ve 3 kat daha fazla oldugu bulunmustur.



Akuakultiir ve Sorunlari

Oncorhynchus mykiss

Diet Cl C5 C9 8 Hafta besleme
W
Fishmeal 30 0 0 Sa gl | k
Black soldier fly meal 0 0 19.5

Chlorella meal 0 36 19.5 D urumu ?

Kaynak:
Aquaculture

Volume 561, 15
December 2022,
738715



https://www.sciencedirect.com/journal/aquaculture
https://www.sciencedirect.com/journal/aquaculture
https://www.sciencedirect.com/journal/aquaculture/vol/561/suppl/C

Zhang et al. BMC Microbiology ~ (2023) 23:255 BMC Microbiology

https://doi.org/10.1186/s12866-023-02998-4
Saglik Durumu ? 84 giin besleme
Lactobacillus 1

Pathogenic: Pseudomonas,
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Coziime Yonelik Kullanilan Uriinler

Antibiyotikler
Parasitikler
Dezenfektanlar

Anestezikler

k
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_Antibakteriyeller



http://www.mistav.com.tr/?_Args=Dynamic,167
http://www.mistav.com.tr/?_Args=Dynamic,167
http://www.mistav.com.tr/?_Args=Dynamic,163
http://www.mistav.com.tr/?_Args=Dynamic,163

Kimyasallarin, Antibiyotiklerin vb., Balik Saglgina

Etkileri
« Kortizol
* Glikoz
e Elektrolitler *Hidrojen peroksit,
*Formalin,

*Trimetofrim,
l *Sulfametoksazol

C-reaktif protein
Seruloplazmin

Bagisikhk
sistemine
olumsuz

etki

*Roque ve ark. 2010; Yildiz ve Ergonul 2010; Yildiz ve Altunay 2011
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Balik Yetistiriciliginde Sentetik Kimyasallara
Alternatif Kaynaklar

Probiyotikler
Organik asitler
Aromatik bitki 6zutler
Bakteriyel bilesikler
Hayvansal ozitler
Kitin ve kitosan
Prebiyotikler
Mavyalar...vb.




PROBIYOTIK NEDIR ?

Probiyotik kelimesi Latince “icin” anlamina gelen “pro” edati ile Yunanca “yasam” anlamina gelen

“biyotik” ifadesinin birlesiminden olusmaktadir.
Bu terim ilk olarak 1953 yilinda Alman bilim adami Werner Georg Kollath tarafindan probiyotikleri
“yasamin saghkh gelisimi icin gerekli aktif maddeler” olarak onerdigi zaman ortaya ¢ikmistir.

Daha sonra, arastirmacilar ve arastirma kuruluslari tarafindan c¢esitli probiyotik tanimlan
onerilmistir. Fuller (1989) probiyotikleri "konagin bagirsak mikrobiyal dengesini artiran canli yem
takviyesi" olarak tanimlamistir.

Diinya Saghk Orgiitii'ne (WHO) probiyotikleri “yeterli miktarlarda uygulandiginda konakgiya saglik
yarari saglayan canli mikroorganizmalardir” olarak tanimlamislardir WHO/FAO (2001).

Bu tanim, Uluslararasi Probiyotikler ve Prebiyotikler Bilimsel Dernegi (ISAPP) tarafindan bir fikir
birligi beyani olarak benimsenmistir (Hill vd., 2014).




Prebiyotik, Sinbiyotik, Postbiyotik, Paraprobiyotik

Prebiyotikler  (Fructo-OS, Galacto-0S, Mannan-0S, Inulin)
bagirsaklarda bulunan bakterilerin besin kaynagi olarak tanimlanabilir.
Prebiyotikler ve probiyotiklerin bir arada sunuldugu UGrutnler
sinbiyotik olarak adlandirilir. Probiyotik bakterilerin yasam sliresinin
uzamasina ve bagirsaklarda daha iyi kolonize olmalarina yardimci
olurlar.

Postbiyotik probiyotik bakterilerin Urettigi ve konagin saghgina énemli
katkilari olan metabolik yan trunlerdir. Ornegin kisa zincirli yag asitleri,
ekzopolisakkaritler, vitaminler, teikoik asitler, bakteriyosinler, enzimler
ve peptidler.

Paraprobiyotikler yeterli miktarlarda uygulandiklarinda tuketicilere
fayda saglayan, inaktif (cansiz) hicreler.




PROBIYOTIKLER

1.Besinlerin Rekabetgi Flora Tarafindan
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A New Zebrafish Model of Oro-Intestinal Pathogen H H
Colonization Reveals a Key Role for Adhesion in P RO B IYOTI KLE R

Protection by Probiotic Bacteria

Olaya Rendueles'®, Lionel Ferriéres'®, Maxence Frétaud®>®, Evelyne Bégaud®, Philippe Herbomel®3,
Jean-Pierre Levraud®?, Jean-Marc Ghigo'*
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Figure 6. Relative mRINA expressions of appetite control genes in the gut (A) and brain (B) of mandarin fish in different
feeding groups (LBFD, PFD, PFDCB, PFDLR and PFDLP) after being fed for 28 days. Data are presented as mean & SEM
(n = 9). Abbreviations: NPY, nerve peptide y; AgRP, agouti gene-related protein; LBFD, live bait fish feeding group; PFD,
pellet-feed feeding group with probiotics free; PFDCB, pellet-teed feeding group with C. butyricum plus; PFDLR, pellet-feed
feeding group with L. rhamnosus plus; PEDLP, pellet-feed feeding group with L. plantarum plus. Data are presented as
mean £ SEM (n = 9). A value followed by a lowercase superscript (a—c) differs significantly from all other values not

followed by the same lowercase superscript at the same time point based on ANOVA followed by the post hoc test (p < 0.05).

LBFD, live bait fish feeding group; [d icroorganisms (P
PFD, pellet-feed feeding group with probiotics free;

- I I i . Probiotics Improve Eating Disorders in Mandarin Fish
PFDCB’ pe”et feed feed_lng group Wlth C. bUtyncum plUS, (Siniperca chuatsi) Induced by a Pellet Feed Diet via
PFDLR, pellet-feed feeding group with L. rhamnosus plus; Stimulating Immunity and Regulating Gut Microbiota
PFDLP, pellet-feed feeding group with L. plantarum plus. Nl Chen 1 Husdons 11 Shuang L%, Yo Zhang, Y S Xuange i Sheng B Hon i



PROBIYOTIKLERIN SINDIRIM ENZIiM AKTIVITELERI UZERINE ETKILERI

Table 5. Digestive enzyme analysis of Oreochromis niloticus supplemented with PE1 and PB2
probiotic feed for a period of 60 days.

Digestive enzyme Enzyme activity in the fish intestine PValue
Control FPaenibacillus polvmyxa Faenibacillus polvmyxa
Bacillus licheniformis Bacillus licheniformis
108 g/yem 108 g/yem
Lipase® 2.21 = 0.05° 341 = 0.12° 3.55 = 0.02F <0.0001
Protease® 0838 £ 13.30= 17134 + 7.30F 162.52 + 1.43° <0.0001
a—ﬂm:flase" 171.34 + 7.61* 264.74 + 2.51° 28035 £ 4,13 <0001

Kaynak: Jose, M. S., Arun, D., Neethu, S., Radhakrishnan, E. K., & Jyothis, M. (2022). Probiotic Paenibacillus polymyxa HGA4C and Bacillus
licheniformis HGA8B combination improved growth performance, enzymatic profile, gene expression and disease resistance in Oreochromis
niloticus. Microbial Pathogenesis, 105951.



PROBIYOTIKLERIN BUYUME PERFORMANSI UZERINE ETKILERI

Table 4. Growth responses of Oreochromis niloticus supplemented with PB1 and PBE2 probiotic
feed for a period of 60 days.

Growth parameters Experimental diet PValue
Control Paenibacillus polymyxa Paenibacillus polvmyxa
Bacillus licheniformis Bacillus licheniformis
108 g/yem 108 g/yem
Initial weight (g} 1125+ 1.36° 1117 + 1,18 10.67 + 1.38° =(0.05
Final Weight (g) 18.33 + 1.0&* 2633 £ 0.70° 27170778 <(.0001
Weight gain (g) 7.58 £ 0.59° 15.17 + 1.65° 16.50 + 0.89° <0.0001
FCR 0.20 £ 0.02° (.11 + Q.01" 0.10 + 0.01° =(0.05
SGR 0.88 +0.12 1.43 + 0.21F 1.56 + 0.17° <(0.0001
HSI 112 £ 022 1.20 + 016" 1.65 = 0.06" <0.0001

Jose, M. S., Arun, D., Neethu, S., Radhakrishnan, E. K., & Jyothis, M. (2022). Probiotic Paenibacillus polymyxa HGA4C and Bacillus licheniformis
HGAB8B combination improved growth performance, enzymatic profile, gene expression and disease resistance in Oreochromis niloticus. Microbial
Pathogenesis, 105951.



PROBIYOTIKLERIN ANTIOKSIDAN PARAMETRELER UZERINE ETKILERI

Table &
Antioxidant enzyme analyses of Oreochromis niloticus supplemented with PB1 and PB2 probiotic feed for a period of 60 days.

Antioxidant enzymes Enzyme activity

Liver Paenibacillus polymyxa Paenibacillus polvmyxa Intestine Paenibacillus polymyxa Eaenibacillus polvmyxa

—— Bacillus licheniformis.  Bacillus licheniformis Bacillus licheniformis Bacillus licheniformis

Control 105 glyem 108 glyem Pvalue Control 10° g/yem 10° gfvem PValue
CAT 3.47 + 0.84" 11.72 + 1.01" 12,62 + 1.24° < 0.0001 4.51 + 1017 13.21 + 0.63" 9.76 + 1.73" <0.0001
GPx 4.16 + 0.50% 4.44 + 0,17 5.23 + 0.21" < 0.0001 3.61 + 0.18" 4.70 + 0.55" 4.94 + 0.40" <0.0001
GR 1.45 + 0.07% 2.16 + 0.1 2,34 + 0.1 < 0.0001 0.82 = .04* 1.29 + 02" 1.67 + 0.1° <0.0001
S0D 338.55 + 7.6" 468.10 + 18.9" 437.93 + 8.3" < 0.0001 259,35 + 13.9" 20821 + 13.8% 374.29 + 19.8" <0.0001
MDA 0.71 + 0.06" 0.66 + 0.06" 0.73 + 0.03" =0.05 0.65 £ 0.03" 0.58 + 0.06" 0.75 + 0.02" =0.05

CAT, Catalase; SOD, Superoxide dismutase; GPx, glutathione peroxidise; GR, glutathione reductase; MDA, malondialdehyde. Data represents mean + SE (n = 6). Rows
with different superscript letters are significantly different.

Kaynak: Jose, M. S., Arun, D., Neethu, S., Radhakrishnan, E. K., & Jyothis, M. (2022). Probiotic Paenibacillus polymyxa HGA4C and Bacillus
licheniformis HGA8B combination improved growth performance, enzymatic profile, gene expression and disease resistance in Oreochromis
niloticus. Microbial Pathogenesis, 105951.



PROBIYOTIKLERIN BAGISIKLIK iLE iLiSKiLi
GEN SEVIYELERI UZERINE ETKILERI

16 -
» Paenibacillus polymyxa g Paenibacillus polymyxa d
-~ 14 Bacillus licheniformis Bacillus licheniformis
3 10° g/yem 108 glyem 4
g
o C
£ 10 T
=
g €
Kaynak: Jose, M. S., Arun, D., g g g
Neethu, S., Radhakrishnan, E. 5 b
K., & Jyothis, M. (2022). g 9 .
Probiotic Paenibacillus N h b
polymyxa HGA4C and Bacillus é 4
licheniformis HGA8B =
combination improved growth 2 a a
performance, enzymatic profile,
gene expression and disease 0 _
resistance in Oreochromis Control TLR-2 TINF-a IL-8 IL-10 MUC2
niloticus. Microbial Genes

Pathogenesis, 105951.

Fig. 2. Relative expression of immune related genes in liver and muscle tissues of Oreochromis niloticus supplemented with PB1 and PB2 probiotic feed for 60 days
Data represents mean + SE (n = 6). Bars with same superscript letters are not statistically significant (P < 0.0001). PB1, combination of probiotic feed at the level of
1 x 10° CFU g '; PB2, combination of probiotic feed at the level of 1 x 10® CFU g .



PROBIYOTIKLERIN BUYUME iLE iLISKISI GEN
SEVIYELERI UZERINE ETKILERI
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Jose, M. S., Arun, D., Neethu, S.,
Radhakrishnan, E. K., & Jyothis, M.
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PROBIYOTIKLERIN HEMATOLOJIK PARAMETRELER UZERINE ETKILERI

103 g yem 10 g yem 10°g yem
Hematological parameters Control B3 Bé& B9
RBC (cells x107 mL-!) 1.12¢ 1.34b 1.92a 1.76a
WBC [cells =10° mL"Y) 1.63b 2.16a 2.55a 2.44a
Hematocrit (%) 20.3b 24.2a 26.37a 26.7a
Hemoglobin (g %) 0.62b 0.63ab 0.82a 0.78ab

Rahman, A., Shefat, S. H. T., & Chowdhury, M. A. (2021). Effects of Probiotic Bacillus on Growth Performance, Immune Response and Disease Resistance in
Aquaculture.



PROBIYOTIKLERIN BAGISIKLIK PARAMETRELERI UZERINE ETKILERI

Journal of Applied Microbiology ISSN 1364-5072

Table 4 Immunological response of rainbow trout after feeding ABE1 ORIGINAL ARTICLE

for 14 days 107 gyem Bacillus subtilis AB1 controls Aeromonas infection
in rainbow trout (Oncorhynchus mykiss, Walbaum)
A. Newaj-Fyzul'?, A. A. Adesiyun?, A. Mutani?, A. Ramsubhag?, J. Brunt' and B. Austin'

Immunological parameter Probiotic AB1 Control
Erythrocytes (x10” ml™") 1-3+£05 15+ 03
Leucocytes (x10" ml™") 28 + 0-2* 064 + 025
Phagocytic activity (%) 69 + 9* 38+ 3
Bactericidal activity (CFU mI™")  2-1 x 10° + 0-12* 38 x 10" + 0-21
Respiratory burst (ODg30) 012 + 0-02* 006 + 001
Gut mucus lysozyme (U ml™') 1033 = 181* 510 + 45
Serum lysozyme (U ml™") 1269 + 134* 438 + 75
Total antiprotease activity 86 + 4* 64 + 3
(% trypsin inhibition)
x1-antiprotease 93 + 2% 84 + 3
a2-macroglobulin 1-42 + 0-12 1:39 £ 011
Peroxidase assay (OD saq) 1-25 + 0-09* 077 + 006
Complement activity 68 + 8 64 £ 6
(ACHgo U ml™")

Total proteins (mg ml™") 42 & 3* 334




PATOJEN BAKTERILER ILE MUCADELEDE PROBIYOTIKLER

Probiyotikler, zararli patojenlerin biliyiimesini engelleyen bakteriyosinler, sideroforlar, lizozimler, proteazlar ve hidrojen

peroksit Uretir.

PATOJEN BAKTERILER

Aeromonas bestiarum,

GRAM POZITIF PROBIYOTIKLER  , hydrophila, A. salmonicida,

Arthrobacter [ euconostoc Edw. Ictaluri, Edw. tarda,
EEC-'HUS | Microbacterium  F. psychrophilum,
gﬂ? Wﬁ"ﬁ”ﬂ” 2 Micrococcus Lc. garvieae,
M Pediococcus Photobacterium damselae subsp. dam.,
Carnobacterium Rhodococclus Ph. damselae subsp. piscicida,
Enfe rococcus Streptococcus Ps. fluorescens, Ps. ple?c?glossm/da,
Kocuria Streptomyces Streptococcus sp./St. iniae,

actobacillus Vagococcus Vibrio spp., : V. anguillarum, V. campbellii,
Lactococcus Weissella V. coralliilyticus, V. harveyi, V. ordalii, V.

arahaemolyticus, V. pectenicida, V.
proteolyticus, V. splendidus, V. tubiashii,
Y. ruckeri.
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PATOJEN BAKTERILER ILE MUCADELEDE PROBIYOTIKLER
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ACEH

Yil: 4, Sayi:2, 2019 (278-284)

(Anadolu Cevre ve Hayvancilitk Bilimleri Dergisi)

Doz https:/'dororg/ 10.3522%9 jaes 592933

ARASTIRMA MAKALESI

RESEARCH PAPER

Bacillus subtilis ve Lactobacillus plantarum Probiyotik Bakterilerinin Ban Bahk

t https://orcid.org/O000-0003-4514-457X,
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Patojenleri Uzerine in-vitro Antagonistik Etkisi

Ekrem Sanver CELIK., Sebahattin ERGUN, Sevdan YILMAZ

Canakkale Onsekiz Mart Universitesi Deniz Bilimleri ve Teknolojisi Fakiiltesi
1 httpsz//orcid.org/0000-0003-3685-0691,

1 https2//orcid.org/0000-0002-4809-5809
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Sekil 8. Lactebacillus plantarum (LPY in Lactococcus garvige bakterisinin iiremesi lizerine

etkisi



PATOJEN BAKTERILER ILE MUCADELEDE PROBIYOTIKLER
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Effect of combination of dietary Bacillus subtilis and
trans-cinnamic acid on innate immune responses and resistance
of rainbow trout, Oncorhynchus mykiss to Yersinia ruckeri
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Fig. 1. Percentage of Baciflus subiilis m total viable bacteria after 60 days feeding on the expenimental diets supplemented with
Baciilus subtilis (BS group) or a mix of Bacilfus subsilis and frems-cionamin acid (eBS groups). * 8. subtilis bacteria were not
detectad in the intestinal mucosa of fish in the control group |
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Bacillus subtilis Inhibits Viral Hemorrhagic Septicemia Virus

[XJ U e
Infection in Olive Flounder (Paralichthys olivaceus) Intestinal
Epithelial Cells
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Figure 2. Inhibition of viral hemorrhagic septicemia virus (VHSV) (MOI = 10) infection of olive flounder by B. subtilis (A)
and surfactin (B) determined by the MTT assay (bar chart shows means with the SD, n = 3 plates). ** denote significance
level <0.002 while *** denote significance level <0.0002.
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Metagenomic analyses of 7000 to 5500 years
old coprolites excavated from the Torihama
shell-mound site in the Japanese archipelago
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Finally, we analyzed genomic information from the candidate foods, in order to infer the
cultural and behavioral characteristics of the Torihama Jomon people. We detected the align-
ment of reads to the Oncorhynchus nerka (Salmon) and Vigna angularis (red beans) genomes
(58 and S9 Tables). A previous archeological report has indicated that the Torihama Jomon
people hunted freshwater and saltwater fish, such as salmon, based on the lipids detected from
Jomon pottery [36]. Our results provided genomic support that the Jomon people may have
hunted and used salmon (probably, red salmon) as a food resource, at least with respect to the
Torihama shell-mound site. Further detailed analyses would be required to find robust evi-
dence that it is a salmon.
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Fig 2. Phylogenetic trees of detected gut bacteria. The tree indicates phylogenetic relationships of 4,616 bacterial species. The colored chart shows different
bacterial phylum. The phylogenetic tree and each taxonomic information were derived from the previous report [26]. The gray bar graphs in the outermost
layer represent the reads ratio of reads aligned to bacterial genomes in all four samples. The red circular line is a scale bar indicating 0.2% abundance of aligned
reads.
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ESTUDIO

Un extracto de los pimientos picantes permite mejorar el rendimiento

productivo en truchas arcoiris

Turquia 16/11/2023 | Un estudio midi6 la dosis necesaria de capsicum oleoresin para mejorar el rendimiento de la trucha arcoiris

000

;in, que se obtiene de pimientos picantes del género Capsicum, entre los que se
averde, el jalapefio y otros similares, incluide como suplemento en una dosisde T a
icha arcoiris, mejora el crecimiento de la especie.

© & | cabo porinvestigadores del Departamento de Acuicultura, Facultad de Ciencias
Iniversidad Canakkale Onsekiz Mart, en Turquia, ha descubierto que la mejora es

Rﬁ'gglfsmr - _/OISSEO irse “en una herramienta valiosa para mejorar la productividad de las truchas”,

OUR CONCERNS

nya que en el estudio descubrieron que cantidades por encima de 14 gramos por
=ner efectos negativos en las tasas de crecimiento de las truchas, asi como en la
- le los productos finales™

A /!, __ _ crecimiento, los investigadores descubrieron que la diversidad y riqueza de las
poblaciones microbianas intestinales no se vio afectada.

En terminos de calidad nutricional, los analisis sensoriales de los filetes de trucha mostraron que los grupos
alimentados con el extracto tenian una puntuacion mas alta en cuanto al olor, lo que sugiere que la
suplementacion puede influir en las caracteristicas organolépticas de los filetes de pescado, mejorando su
aceptacion por parte de los consumidores.

La investigacion marca un paso importante en la bisqueda de estrategias sostenibles para la produccion de
truchas en la acuicultura moderna.

Referencia:

Sevdan Yilmaz, Ekrem Sanver Celik, Sebahattin Ergiin, Mert Giirkan, Fevziye Isil Kesbic, Hany M. R. Abdel-
Latif. The effects of Capsicum annuum oleoresin, as a dietary carotenoid, on growth, gut microbiome,
intestinal histomorphometry, and sensory characteristics of Oncorhynchus mykiss. World Aquaculture
Society.
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The effects of Capsicum annuum
oleoresin, as a dietary carotenoid, on
growth, gut microbiome, intestinal

histomorphometry, and sensory s
characteristics of Oncorhynchus

mykiss
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TABLE 7 Means for sensory characteristics of O. mykiss fillets were recorded by 10 panelists, including pungent
odor, pungent taste, and preferences.

Dietary CAO level (g/kg)

Parameters

Control (0.0) C7(7.0 C14(14.0) C21(21.0) C28 (28.0)
Pungent odor - - 0.4 1.3 12
Pungent taste - - 11 14 22
Preferences 01 01 0.2 0.5 0.1

Note: Fish were fed diets containing several levels of C. annuum oleoresin (CAQ) for 30 days.



SONUC VE ONERILER

Uretim kosullar dikkate alinarak, performans veya sagliktan 6diin vermeden balik
yemlerinin formule edilmesi gerekmektedir

Balik yemlerinin 6zel beslenme 6zelliklerine, genel saglk durumunu iyilestirme ve
hedef turlin bagisikhgini iyilestirme potansiyeline sahip olmasi gerekir.

Son zamanlarda, biytime performansini artirmak ve bulasici hastaliklar ile micadele
etmek amaciyla probiyotik katkilarinin kullanimina artan bir ilgi vardr.

Ulkemiz icin YERLI PROBIYOTIK katki Gretimine yonelik faaliyetlerin arttiriimasi

elzemdir.
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BALIK SAGLIGI VE
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