
 
 

REFERENCES 
 

Agrawal, H., Joshi, R., & Gupta, M. (2019). Isolation and characterisation of enzymatic                                                                                                       
hydrolysed peptides with antioxidant activities from green tender 

sorghum. LWT - Food Science and Technology, 84, 608–616. 
Amal, M. N. A., & Zamri-Saad, M. (2011). Streptococcosis in tilapia (Oreochromis 

niloticus): A review. Pertanika Journal of Tropical Agricultural Science, 
34(2), 195–206. 

Austin, B., & Austin, D. A. (2016). Characteristics of the pathogens: Gram-negative 
bacteria. In: Bacterial Fish Pathogens. Springer Praxis Books. Springer, 
Dordrecht. 

Ayala, A., Muñoz, M. F., & Argüelles, S. (2014). Lipid peroxidation: Production, 
metabolism, and signaling mechanisms of malondialdehyde and 4-hydroxy-2-
nonenal. Oxidative Medicine and Cellular Longevity, 2014(1), 360438. 

Bayne, C. J., & Gerwick, L. (2001). The acute phase response and innate immunity of 
fish. Developmental & Comparative Immunology, 25(8–9), 725–743.  

Blessings Aquarium. Flowerhorn cichlid care: Tank mates, food & other tips. 
Retrieved on 1 0  May 2024 from https://www.blessingsaquarium.com/post/ 
flowerhorn-cichlid-care. 

Boshra, H., Li, J., & Sunyer, J. O. (2006). Recent advances on the complement system 
of teleost fish. Fish & Shellfish Immunology, 20(2), 239–262.  

Bui, H. T. D., Khosravi, S., Fournier, V., Herault, M., & Lee, K. J. (2014). Growth 
performance, feed utilization, innate immunity, digestibility and disease 
resistance of juvenile red seabream (Pagrus major) fed diets supplemented 

with protein hydrolysates. Aquaculture, 418–419, 11–16. 
Cámara-Ruiz, M., Balebona, M. C., Moriñigo, M. Á., & Esteban, M. Á. (2020). Probiotic 

Shewanella putrefaciens (SpPdp11) as a fish health modulator: A 

review. Microorganisms, 8(12), 1990. 

https://www.blessingsaquarium.com/post/%20flowerhorn-cichlid-care
https://www.blessingsaquarium.com/post/%20flowerhorn-cichlid-care


65 

 
 

Carvalho A., Escaffre A. M., Oliva. Teles A., Bergot P.  (1997). First feeding of common 
carp larvae on diets with high levels of protein hydrolysates. Aquaculture 
International, 5, 361–367.  

Chaklader, M. R., Fotedar, R., Howieson, J., Siddik, M. A. B., & Foysal, M. J. (2020). The 
ameliorative effects of various fish protein hydrolysates in poultry by-product 
meal-based diets on muscle quality, serum biochemistry and immunity in 

juvenile barramundi (Lates calcarifer). Fish & Shellfish Immunology, 104, 
567–578. 

Chalamaiah, M., Dinesh Kumar, B., Hemalatha, R., & Jyothirmayi, T. (2012). Fish 
protein hydrolysates: Proximate composition, amino acid composition, 
antioxidant activities and applications: A review. Food Chemistry, 135(4), 
3020–3038.  

Chalamaiah, M., Yu, W., & Wu, J. (2018). Immunomodulatory and anticancer protein 

hydrolysates (peptides) from food proteins: A review. Food Chemistry, 245, 
205–222. 

Chang, C. Y., Wu, K. C., & Chiang, S. H. (2007). Antioxidant properties and protein 

compositions of porcine haemoglobin hydrolysates. Food Chemistry, 100(4), 
1537–1543. 

Czelej, M., Garbacz, K., Czernecki, T., Wawrzykowski, J., & Waśko, A. (2022). Protein 
hydrolysates derived from animals and plants—a review of production 

methods and antioxidant activity. Foods, 11(13), 1953. 
Daliri, E. B. M., Oh, D. H., & Lee, B. H. (2017). Bioactive peptides. Foods, 6(5), 32. 
Dawood, M. A. O., & Koshio, S. (2018). Vitamin C supplementation to optimize 

growth, health and stress resistance in aquatic animals. Reviews in 
Aquaculture, 10, 334–350. 

Dawood, M. A. O., Koshio, S., & Esteban, M. Á. (2020). Application of protein 
hydrolysates in aquaculture. Reviews in Aquaculture, 12(4), 2051–2065. 

Del Rio, D., Stewart, A. J., & Pellegrini, N. (2005). A review of recent studies on 
malondialdehyde as toxic molecule and biological marker of oxidative stress. 
Nutrition, Metabolism and Cardiovascular Diseases, 15(4), 316–328. 



66 

 
 

Delannoy, C. M. J., Crumlish, M., Fontaine, M. C., Pollock, J., Foster, G., Dagleish, M. 
P., Turnbull, J. F., & Zadoks, R. N. (2013). Human Streptococcus agalactiae 
strains in aquatic mammals and fish. BMC Microbiology, 13(1), 41. 

Detsika, M. G., Palamaris, K., Dimopoulou, I., Kotanidou, A., & Orfanos, S. E. (2024). 
The complement cascade in lung injury and disease. Respiratory Research, 
25(1).  

Duarte, J., Vinderola, G., Ritz, B., Perdigón, G., & Matar, C. (2006). Immunomodulating capacity 

of commercial fish protein hydrolysate for diet supplementation. Immunobiology, 
211(5), 341–350. 

Elavarasan, K., Naveen Kumar, V., Shamasundar, B. A., & Badii, F. (2022). Fermentation 
as a promising approach for food protein hydrolysis and bioactive peptides 
production. Trends in Food Science & Technology, 122, 186–199.  

Ellis, A. E., & Castro, R. (1999). Overview of fish immune system and infectious 
diseases. Dietary nutrients, additives, and fish health, 1-24. 

Esteban, M. Á. (2012). An overview of the immunological defenses in fish skin. ISRN 
Immunology, 853470.  

Evans, J. J., Pasnik, D. J., Klesius, P. H., & Shoemaker, C. A. (2002). Streptococcus 
agalactiae infections in fish. Veterinary Microbiology, 86(4), 335–347. 

Evers, H. G., Pinnegar, J. K., & Taylor, M. I. (2019). Where are they all from? Sources 

and sustainability in the ornamental freshwater fish trade. Journal of Fish 

Biology, 94, 909–916. 
Fan, Z., Wu, D., Li, J., Zhang, Y., Cui, Z., Li, T., Zheng, X., Liu, H., Wang, L., & Li, H. 

(2022). Assessment of fish protein hydrolysates in juvenile largemouth bass 
(Micropterus salmoides) diets: Effect on growth, intestinal antioxidant status, 

immunity, and microflora. Frontiers in Nutrition, 9, 816341. 
FAO. (2023). Health management in aquaculture: Guidelines and best practices. 

Food and Agriculture Organization of the United Nations. 
Finegold, S. M., Vaisanen, M.-L., Molitoris, D. R., Tomzynski, T. J., Song, Y., Liu, C., Collins, 

M. D., & Lawson, P. A. (2003). Cetobacterium somerae sp. nov. from human 

feces and emended description of the genus Cetobacterium. Systematic and 
Applied Microbiology, 26(2), 177–181. 



67 

 
 

Gao, P. P., Liu, H. Q., Ye, Z. W., Zheng, Q. W., Zou, Y., Wei, Y., Guo, T., & Lin, J. F. 
(2023). The beneficial potential of protein hydrolysates as prebiotic for 

probiotics and its biological activity: A review. Critical Reviews in Food 
Science and Nutrition, 1(13). 

Gerritsen, J., Hornung, B., Ritari, J., Paulin, L., Rijkers, G. T., Schaap, P. J., de Vos, W. M., 
& Smidt, H. (2019). A comparative and functional genomics analysis of the 
genus Romboutsia provides insight into adaptation to an intestinal 

lifestyle. bioRxiv, 845511.  
Gildberg, A., Bøgwald, J., Johansen, A., & Stenberg, E. (1996). Isolation of acid peptide 

fractions from a fish protein hydrolysate with strong stimulatory effect on 
Atlantic salmon (Salmo salar) head kidney leucocytes. Comparative 
Biochemistry and Physiology Part B: Biochemistry and Molecular Biology, 
114(1), 97–101. 

Gisbert, E., Ibarz, A., Firmino, J. P., Fernández-Alacid, L., Salomón, R., Vallejos-Vidal, E., 
Ruiz, A., Polo, J., Sanahuja, I., Reyes-López, F. E., Tort, L., & Andree, K. P. (2021). 

Porcine protein hydrolysates (PEPTEIVA®) promote growth and enhance 

systemic immunity in gilthead sea bream (Sparus aurata). Animals, 11(7), 2122. 
Gisbert, E., Skalli, A., Fernández, I., Kotzamanis, Y., Zambonino-Infante, J. L., & 

Fabregat, R. (2012). Protein hydrolysates from yeast and pig blood as 
alternative raw materials in microdiets for gilthead sea bream (Sparus aurata) 

larvae. Aquaculture, 338, 96-104. 
Gomez, D., Sunyer, J. O., & Salinas, I. (2013). The mucosal immune system of fish: 

The evolution of tolerating commensals while fighting pathogens. Fish & 
Shellfish Immunology, 35(6), 1729–1739.  

Gomez, G. D., & Balcázar, J. L. (2008). A review on the interactions between gut 
microbiota and innate immunity of fish. FEMS Immunology & Medical 
Microbiology, 52(2), 145–154.  

Hamzeh, A., Wongngam, W., Kiatsongchai, R., & Yongsawatdigul, J. (2019). Cellular 
and chemical antioxidant activities of chicken blood hydrolysates as affected 

by in vitro gastrointestinal digestion. Poultry Science, 98(11), 6138–6148. 



68 

 
 

Herault, M., Le Normand, L., Le Floc'h, N., Corrent, E., Primot, Y., & van Milgen, J. 
(2011). Evaluation of porcine and bovine blood hydrolysates as alternative 
protein sources in diets for weaned piglets. Animal Feed Science and 
Technology, 170(3–4), 218–276. 

Hou Y., Wu Z., Dai Z., Wang G., andWu G. (2017). Protein hydrolysates in animal 
nutrition: Industrial production, bioactive peptides, and functional 
significance. Journal of Animal Science and Biotechnology 8, no 24.  

Ibrahem, M. D., Fathi, M., Mesalhy, S., & Abd El-Aty, A. M. (2010). Effect of dietary 
supplementation of inulin and vitamin C on the growth, hematology, innate 

immunity, and resistance of Nile tilapia (Oreochromis niloticus). Fish & 
Shellfish Immunology, 29(2), 241–246. 

Jin, S. K., Choi, J. S., & Yim, D. G. (2020). Hydrolysis conditions of porcine blood 

proteins and antimicrobial effects of their hydrolysates. Food Science of 

Animal Resources, 40(2), 172–182. 
Kaattari, S. L., & Piganelli, J. D. (1996). The specific immune system: humoral defense. 

Fish physiology (Vol. 15, pp. 207-254). Academic Press. 
Kayansamruaj, P., Pirarat, N., Katagiri, T., Hirono, I., & Rodkhum, C. (2018). Streptococcosis 

in tilapia (Oreochromis niloticus): A review. Aquaculture, 481, 169–175. 
Kayansamruaj, P., Pirarat, N., Sornplang, P., & Rodkhum, C. (2020). Current status of 

vaccine development against Streptococcus agalactiae in tilapia. Fish & 
Shellfish Immunology, 98, 61–70. 

Khosravi, S., Bui, H. T., Rahimnejad, S., Herault, M., Fournier, V., Jeong, J. B., & Lee, K. 
J. (2014). Effect of dietary hydrolysate supplementation on growth 
performance, non-specific immune response and disease resistance of olive 
flounder (Paralichthys olivaceus) challenged with Edwardsiella tarda. 
Aquaculture Nutrition, 21(3), 321–331.  

Kiewiet M. B. G., Faas M. M., de Vos P. (2018). Immunomodulatory protein 
hydrolysates and their application. Nutrients 10, no 7, 904.  

Kotzamanis, Y. P., Gisbert, E., Gatesoupe, F. J., Zambonino Infante, J., & Cahu, C. 
(2007). Effects of different dietary levels of fish protein hydrolysates on 
growth, digestive enzymes, gut microbiota, and resistance to Vibrio 



69 

 
 

anguillarum in European sea bass (Dicentrarchus labrax) larvae. Comparative 
Biochemistry and Physiology Part A: Molecular & Integrative Physiology, 
147(1), 205–214. 

Kristinsson, H. G., & Rasco, B. A. (2000). Fish protein hydrolysates: Production, 
biochemical, and functional properties. Critical Reviews in Food Science 
and Nutrition, 40(1), 43–81. 

Laosama, P., Luasiri, P., Nakharuthai, C., Boonanuntanasarn, S., Suwanangul, S., 
Sarnthima, R., Khammuang, S., Sanachai, K., Yongsawadigul, J., Rouabhia, M., 
Tastub, S., & Sangsawad, P. (2024). Enzymatic hydrolysis of duck blood protein 
produces stable bioactive peptides: Pilot-scale production, identification, and 

stability during gastrointestinal and plasma digestion. International Journal of 
Biological Macromolecules, 283, 137864. 

Lazado, C. C., & Caipang, C. M. A. (2014). Mucosal immunity and probiotics in fish. 
Fish & Shellfish Immunology, 39(1), 78–89. 

Leal, C. A. G., Tavares, G. C., Figueiredo, H. C. P., & Mian, G. F. (2020). Effects of 
environmental factors on Streptococcus agalactiae infections in Nile tilapia 
(Oreochromis niloticus). Aquaculture Reports, 17, 100312. 

Li, T., Li, H., Gatesoupe, F. J., She, R., Lin, Q., Yan, X., Li, J., & Li, X. (2017). Bacterial 
signatures of “red-operculum” disease in the gut of crucian carp (Carassius 

auratus). Microbiology of Aquatic Systems, 74(3), 510–521. 
Liang M., Wang J., Chang Q., Mai K. (1828). Effects of different levels of fish protein 

hydrolysate in the diet on the nonspecific immunity of Japanese sea bass, 
Lateolabrax japonicus. Aquaculture Research, 37, 102–106.  

Lin, C. C., Hung, S. W., Tu, C. Y., Tsou, L. T., Shieh, M. T., Lin, S. L., Liu, P. C., & Wang, 
W. S. (2008). Spontaneous stomach lymphoma and liver metastases in flower 

horn fish (hybrid cichlid). Bulletin of the European Association of Fish 

Pathologists, 28, 115–120. 
Lorenz, E. K., Barone, R. S. C., França, W. G., Sabioni, R. E., Koch, J. F. A., & Cyrino, J. E. 

P. (2017). Performance, hematology and immunology of Salminus brasiliensis 
fed diets containing swine liver hydrolysate. Aquaculture, 483, 46–52.  



70 

 
 

Luasiri, P., Sangsawad, P., Pongsetkul, J., Paengkoum, P., Nakharuthai, C., Suwanangul, 
S., Katemala, S., Sujinda, N., Pinyo, J., Chainam, J., Khongla, C., & Sorapukdee, 
S. (2024). Exploration of nutritional and bioactive peptide properties in goat 
meat from various primal cuts during in vitro gastrointestinal digestion and 

absorption. Animal Bioscience, 37(6), 1096–1109. 
Lugo-Villarino, G., Balla, K. M., Stachura, D. L., & Banuelos, K. (2010). Identification of 

dendritic antigen-presenting cells in the zebrafish. Proceedings of the 
National Academy of Sciences, 107(36), 15850–15855. 

Magadan, S., Sunyer, J. O., & Boudinot, P. (2015). Unique features of fish immune 
repertoires: Particularities of adaptive immunity within the largest group of 
vertebrates. Immunogenetics, 67(8), 487–500.  

Magnadóttir, B. (2006). Innate immunity of fish (overview). Fish & Shellfish 
Immunology, 20(2), 137–151.  

Mian, G. F., Godoy, D. T., Leal, C. A. G., Yuhara, T. Y., Costa, G. M., & Figueiredo, H. C. 
P. (2009). Aspects of the natural history and virulence of S. agalactiae 
infection in Nile tilapia. Veterinary Microbiology, 136(1–2), 180–183. 

Milla, S., Mathieu, C., Wang, N., Lambert, S., Nadzialek, S., Massart, S., Henrotte, E., 
Douxfils, J., Mélard, C., Mandiki, S. N. M., & Kestemont, P. (2010). Spleen immune 
status is affected after acute handling stress but not regulated by cortisol in 

Eurasian perch (Perca fluviatilis). Fish & Shellfish Immunology, 28(5–6), 931–
941. 

Nakharuthai, C., & Srisapoome, P. (2020). Molecular identification and dual functions of 
two different CXC chemokines in Nile tilapia (Oreochromis niloticus) against 

Streptococcus agalactiae and Flavobacterium columnare. Microorganisms, 
8(7), 1058. 

Nakharuthai, C., Areechon, N., & Srisapoome, P. (2016). Molecular characterization, 
functional analysis, and defense mechanisms of two CC chemokines in Nile 
tilapia (Oreochromis niloticus) in response to severely pathogenic 

bacteria. Developmental & Comparative Immunology, 59, 207–228. 
Nakharuthai, C., Boonanuntanasarn, S., Kaewda, J., & Manassila, P. (2023). Isolation of 

potential probiotic Bacillus spp. from the intestine of Nile tilapia to construct 



71 

 
 

recombinant probiotic expressing CC chemokine and its effectiveness on 

innate immune responses in Nile tilapia. Animals, 13(6), 986. 
Nedjar-Arroume, N., Dubois-Delval, V., Miloudi, K., Daoud, R., Krier, F., Kouach, M., 

Briand, G., & Guillochon, D. (2006). Isolation and characterization of four 

antibacterial peptides from bovine hemoglobin. Peptides, 27(9), 2082–2089. 
Nikoo M., Regenstein J. M., Yasemi M. (2023). Protein Hydrolysates from Fishery 

Processing By-Products: Production, Characteristics, Food Applications, and 
Challenges. Foods 12, no24, 4470.  

Noga, E. J. (2010). Fish disease: diagnosis and treatment. John Wiley & Sons. 
Ohkawa, H., Ohishi, N., & Yagi, K. (1979). Assay for lipid peroxides in animal tissues by 

thiobarbituric acid reaction. Analytical Biochemistry, 95(2), 351–358. 
Oliva-Teles, A., & Gonçalves, P. (2001). Partial replacement of fishmeal by brewers’ 

yeast (Saccharomyces cerevisiae) in diets for sea bass (Dicentrarchus labrax) 
juveniles. Aquaculture, 202(3–4), 269–278. 

Ou, C., & Gu, D. (2002). The development of flowerhorn cichlids. Aqua Journal, 
22(1), 45–48. 

Parra, D., Rieger, A. M., & Li, J. (2016). Innate and adaptive immune cells in teleost 
fish: A review of function, interactions, and challenges in health and disease. 
Frontiers in Immunology, 7, 675. 

Pascual, C., Zenteno, E., Cuzon, G., Sánchez, A., Gaxiola, G., Taboada, G., Suárez, J., 
Maldonado, T., & Rosas, C. (2004). Litopenaeus vannamei juveniles energetic 

balance and immunological response to dietary protein. Aquaculture, 236(1–
4), 431–450. 

Popma, T., & Masser, M. (1999). Tilapia: Life history and biology. Southern Regional 
Aquaculture Center Publication, 283. 

Pradeep, P. J., Suebsing, R., Sornplang, P., Jitrakorn, S., & Kayansamruaj, P. (2016). A 
review on control strategies for Streptococcus agalactiae infections in fish. 
Veterinary World, 9(6), 556–567. 

Rahman, A. N. A., Amer, S. A., Masoud, S. R., El-Saber, M. M., Osman, A., Younis, E. M., 
Abdelwarith, A. A., Davies, S. J., Khamis, T., & Ibrahim, R. E. (2023). Neem seed 
protein hydrolysate as a fishmeal substitute in Nile tilapia: Effects on 



72 

 
 

antioxidant/immune pathway, growth, amino acid transporters-related gene 

expression, and Aeromonas veronii resistance. Aquaculture, 573, 739593. 
Ringø, E., Olsen, R. E., Jensen, I., Romero, J., & Lauzon, H. L. (2012). Application of 

vaccines and dietary supplements in aquaculture: Possibilities and 
challenges. Reviews in Fish Biology and Fisheries, 22(3), 805–823.  

Roberts, R. J. (2012). Fish pathology (4th ed.). John Wiley & Sons. 
Salinas, I. (2015). The mucosal immune system of teleost fish. Biology, 4(3), 525–539.  
Salze, G., & Davis, D. A. (2015). Taurine: A critical nutrient for future fish feeds. 

Aquaculture, 437, 215–229. 
Sanders, J., 2023. Flower horn: Fish species profile. The Spruce Pets. Retrieved on 

10 May 2024 from https://www.thesprucepets.com/flower-horn-fish-5196087. 
Sangsawad, P., Katemala, S., Pao, D., Suwanangul, S., Jeencham, R., & 

Sutheerawattananonda, M. (2022). Integrated evaluation of dual-functional 
DPP-IV and ACE inhibitory effects of peptides derived from sericin hydrolysis 
and their stabilities during in vitro-simulated gastrointestinal and plasmin 

digestions. Foods, 11(23), 3931. 
Saurabh, S., & Sahoo, P. K. (2008). Lysozyme: An important defence molecule of fish 

innate immune system. Aquaculture Research, 39(3), 223–239.  
Secombes, C. J., & Wang, T. (2012). The innate and adaptive immune system of fish.  

Infectious disease in aquaculture (pp. 3-68).  
Sheng, Z., Turchini, G. M., Xu, J., Fang, Z., Chen, N., Xie, R., Zhang, H., & Li, S. (2022). 

Functional properties of protein hydrolysates on growth, digestive enzyme 
activities, protein metabolism, and intestinal health of larval largemouth bass 

(Micropterus salmoides). Frontiers in Immunology, 13, 913024. 
Shephard, K. L. (1994). Functions for fish mucus. Reviews in fish biology and 

fisheries, 4, 401-429. 
Siddik M. A. B., Chaklader M. R., Foysal M. J., Howieson J., Fotedar R., Gupta S. K. 

(2020). Influence of fish protein hydrolysate produced from industrial 
residues on antioxidant activity, cytokine expression and gut microbial 
communities in juvenile barramundi Lates calcarifer. Fish & Shellfish 
Immunology, 97, 465–473.  

https://www.thesprucepets.com/flower-horn-fish-5196087


73 

 
 

Siddik, M. A. B., Howieson, J., & Fotedar, R. (2019). Beneficial effects of tuna 
hydrolysate in poultry by-product meal diets on growth, immune response, 
intestinal health and disease resistance to Vibrio harveyi in juvenile 

barramundi (Lates calcarifer). Fish & Shellfish Immunology, 89, 61–70. 
Siddik, M., et al. (2018). Dietary tuna hydrolysate modulates growth performance, 

immune response, intestinal morphology and resistance to Streptococcus 
iniae in juvenile barramundi, Lates calcarifer. Scientific Reports, 8(1), 15942.  

Siwicki, A., & Studnicka, M. (1987). The phagocytic ability of neutrophils and serum 
lysozyme activity in experimentally infected carp (Cyprinus carpio 

L.). Journal of Fish Biology, 31, 57–60. 
Sorapukdee S., and Narunatsopanon S. (2017). Comparative study on compositions 

and functional properties of porcine, chicken and duck blood. Food Science 
of Animal Resources 37, no2, 228–241.  

Soto, E., Hawke, J. P., Fernandez, D., & Morales, J. A. (2012). Francisella asiatica sp. 
nov., an emerging pathogen of tilapia (Oreochromis spp.) in Costa Rica. 
International Journal of Systematic and Evolutionary Microbiology, 62(4), 
846–852. 

Statista Search Department. 2023. Production volume of duck meat in Thailand 
from 2012 to 2022. Retrieved on 10 May 2024 from https://www.statista. 
com/statistics/1108405/thailand-duck-meat-production/. 

Sudheesh, P. S., & Cain, K. D. (2017). A review of the biology and pathogenesis of S. 
agalactiae infection in fish. Journal of Fish Diseases, 40(6), 1031–1051. 

Tang, H. G., Wu, T. X., Zhao, Z. Y., & Pan, X. D. (2008). Effects of fish protein 
hydrolysate on growth performance and humoral immune response in large 

yellow croaker (Pseudosciaena crocea R.). Journal of Zhejiang University 
SCIENCEB, 9(9), 684–690. 

Tao, L., Chai, J., Liu, H., Huang, W., Zou, Y., Wu, M., Peng, B., Wang, Q., & Tang, K. (2022). 
Characterization and dynamics of the gut microbiota in rice fishes at different 

developmental stages in rice-fish coculture systems. Microorganisms, 10(12), 
2373. 



74 

 
 

Tort, L., Balasch, J. C., & Mackenzie, S. (2003). Fish immune system: A crossroads 
between innate and adaptive responses. Immunologia, 22(3), 277–286. 

Uribe, C., Folch, H., Enriquez, R., & Moran, G. (2011). Innate and adaptive immunity in 
teleost fish: A review. Veterinarni Medicina, 56(10), 486–503. 

Wang, J. Z., Zhang, H., Zhang, M., Yao, W. T., Mao, X. Y., & Ren, F. Z. (2008). 
Antioxidant activity of hydrolysates and peptide fractions of porcine plasma 

albumin and globulin. Journal of Food Biochemistry, 32, 693–707. 
Wang, X., Chen, J., Zhang, R., Liu, L., Ma, G., & Zhu, H. (2020). Interleukin-6 in Siberian 

sturgeon (Acipenser baeri): Molecular characterization and immune functional 

activity. Fish & Shellfish Immunology, 102, 296–306. 
Wei, Y., Liu, J., Wang, L., Duan, M., Ma, Q., Xu, H., & Liang, M. (2023). Influence of fish 

protein hydrolysate on intestinal health and microbial communities in turbot 

(Scophthalmus maximus). Aquaculture, 576, 739827. 
Whyte, S. K. (2007). The innate immune response of finfish – A review of current 

knowledge. Fish & Shellfish Immunology, 23(6), 1127–1151.  
Yamaguchi, T., & Dijkstra, J. M. (2019). Major histocompatibility complex (MHC) genes 

and disease resistance in fish. Cells, 8(5), 378.  
Yang, J., Huang, J., Zhu, Z., & Huang, M. (2020). Investigation of optimal conditions for 

production of antioxidant peptides from duck blood plasma: Response 

surface methodology. Poultry Science, 99(12), 7159–7168. 
Yanong, R. P. E. (2007). Oscars, angels, mbuna and kin: An updated veterinary guide 

to common aquarium cichlids and cichlid diseases. Journal of the American 
Veterinary Medical Association, 231(9), 1449–1454. 

Zamri-Saad, M., Amal, M. N. A., & Siti-Zahrah, A. (2013). Pathology and immunology 
of Streptococcus iniae infection in fish. Journal of Fish Diseases, 36(11), 
823–830. 

Zamri-Saad, M., Amal, M. N. A., Ina-Salwany, M. Y., & Siti-Zahrah, A. (2014). 
Streptococcosis in tilapia (Oreochromis niloticus): A review. Pertanika Journal 
of Tropical Agricultural Science, 37(4), 389–401. 

Zapata, A., Diez, B., Cejalvo, T., Gutiérrez-de Frías, C., & Cortés, A. (2006). Ontogeny of 
the immune system of fish. Fish & Shellfish Immunology, 20(2), 126–136.  



75 

 
 

Zhang, Y. A., Salinas, I., Li, J., Parra, D., Bjork, S., Xu, Z., ... & Sunyer, J. O. (2010). IgT, a 
primitive immunoglobulin class specialized in mucosal immunity. Nature 
Immunology, 11(9), 827–835.  

Zhang, Y. A., Salinas, I., Li, J., Parra, D., Bjork, S., Xu, Z., et al. (2018). Natural killer cell 
function and innate immunity in teleost fish. Frontiers in Immunology, 9, 
119.  

Zheng, K., Xu, T., Qian, C., Liang, M., & Wang, X. (2014). Effect of low molecular 

weight fish protein hydrolysate on growth performance and IGF‐I expression 
in Japanese flounder (Paralichthys olivaceus) fed high plant protein 

diets. Aquaculture Nutrition, 20, 372–380. 
Zheng, Z., Wei, X., Shang, T., Huang, Y., Hu, C., & Zhang, R. (2018). Bioconversion of 

duck blood cell: Process optimization of hydrolytic conditions and peptide 

hydrolysate characterization. BMC Biotechnology, 18(1), 67. 
Zou, J., & Secombes, C. J. (2016). The function of fish cytokines. Biology, 5(2), 23. 
 

 

  


