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Değerli Katılımcılar, 

 

Düzenleme ve bilim Kurulu olarak Dağlarından Yağ, Ovalarından Bal Akan Aydın’da yapılacak 

olan Uluslararası Tarım, Çevre ve Sağlık kongresinde sizi ağırlamaktan onur duyarız. Kongremiz 

Tarım, Çevre ve Sağlık konularını bir bütün içerisinde değerlendirerek yapılan güncel araştırmaları 

tartışmak ve yeni disiplinler arası çalışmaların ortaya çıkmasında akademisyenleri bir araya getirmek 

için düzenlenecektir. 

 

Sonbaharın tüm güzelliklerini birlikte yaşayacağımız Aydın ilimizde sizleri ağırlamaktan büyük 

mutluluk duyarız. 

  

Saygılarımızla, 
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235-) MICROALGAE SPECIES USED AS NATURAL PIGMENT SOURCES ON SKIN 

COLORATION OF VARIOUS AQUARIUM FISHES 

Onur Karadal1, Derya Güroy2, Betül Güroy2 

 

1 Department of Aquaculture, Faculty of Fisheries, İzmir Kâtip Çelebi Üniversity, 35620, Çiğli, İzmir, Turkey 
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Abstract 

Skin coloration is one of the most important marketing criteria in aquarium fish. Aquarists desire brilliant and vital 

colours on their fish. But the coloration of fish is very sensitive and is affected by many physical or chemical stressors. 

In adverse environmental conditions fish lose colour and some colour pigments cannot be synthesized by their bodies. 

Carotenoids are one of the non-synthesizable pigments in fish species and must be taken from the outside. Most of 

photosynthetic organism have various colour pigments in their natural structure, such as β-carotene, phycocyanin, 

astaxanthin and chlorophyll. Fish recover colour pigments when they fed with the algae species. These algae are used 

in aquaculture as a protein source for larvae of marine and freshwater fish and shellfish. Also, they are used as a 

pigment source in aquarium fish and invertebrates. In this study, effects and benefits of algae species on coloration of 

aquarium fishes were reviewed. 
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Çeşitli akvaryum balıklarının renklenmesinde pigment kaynağı olarak kullanılan mikroalg türleri 

Özet 

Akvaryum balıklarında cilt rengi en önemli pazarlama kriterlerinden biridir. Akvaristler balıklarında parlak ve canlı 

renkler isterler. Fakat balıkların renklenmesi çok hassastır ve birçok fiziksel veya kimyasal stres etkisinden etkilenir. 

Olumsuz ortam koşullarında balıklar rengini kaybeder ve bazı renk pigmentleri vücutları tarafından sentezlenemez. 

Karotenoidler, balık türlerinde sentezlenemeyen pigmentlerden biridir ve dışarıdan alınmaları gerekir. Fotosentetik 

organizmanın çoğu, doğal yapılarında β-karoten, fikorosin, astaksantin ve klorofil gibi çeşitli renk pigmentlerine 

sahiptir. Balıklar, alg türleri ile beslendiklerinde renk pigmentlerini geri kazanırlar. Bu algler, su ürünleri 

yetiştiriciliğinde deniz ve tatlı su balıkları ve kabuklu deniz hayvanlarının larvaları için bir protein kaynağı olarak 

kullanılmaktadır. Ayrıca akvaryum balıklarında ve omurgasızlarında pigment kaynağı olarak kullanılırlar. Bu 

çalışmada, akvaryum balıklarının renklendirilmesi üzerine alg türlerinin etkileri ve yararları derlenmiştir. 

Anahtar Kelimeler: Spirulina, pigmentasyon, akvaryum, fikosiyanin 
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Introduction 

The colour formation in fish is sometimes caused by the physical breakdown and reflection of the light, and sometimes 

by the pigments found at the bottom of the skin. Fading in the colours of naturally bright and vibrant fish may occur 

due to various factors such as continuous exposure to sunlight, chlorine, starving, pH, stress, toxic substances, water 

parameters and low water quality (Kirwan, 2008; Karadal, Güroy & Türkmen, 2017). These factors can lead to decrease 

of carotenoids in the water. Fish cannot synthesize carotenoid pigments in their bodies and they need to take the 

carotenoids by the feeds which they consume (Gupta, Jha, Pal & Venkateshwarlu, 2007). Carotenoids are mainly found 

in plants, in algae, in photosynthetic bacteria and in some non-photosynthetic bacteria and they classified as in oil-

soluble pigments (Nakano, Kanamuri, Sato & Takeuchi, 1999). The most important pigments of microalgae are β-

carotene, phycocyanin, astaxanthin and chlorophyll. In recent years, the use of microalgae, which are high in protein 

content in fish feeds, as feed raw material or additive material has increased (Borowitzka, 1997). 

In this study, the effects of microalgae species which are important for nutrition in aquaculture on the coloration of 

aquarium fish were presented. 

 

Colour Pigments in Fish Skin 

As in many species, fish also exhibit various changes along with coloration, lifestyles and environments (Bird & 

Savage, 1990). Generally, in fishes found in upper and middle water layers, colour of the back region is blue-violet 

and the abdominal region is silver-white. In species living in benthic, colour of the back region is dark brown-black, 

while the abdominal region is darker with the back being lighter. These colours are composed of pigments in the 

bottom layer of the dermis. There are two colour cells in the fish as chromatophores and guanophores. As a result of 

displacement of chromatophores in the cells, colour change occurs in fish. There are three types of cramotophores 

according to the pigment granule colouring. Melanophores erythrophores and xanthophores are cells containing 

pigment granules with black, red and yellow colours, respectively. Guanophores are cells containing guanine crystals. 

They give silver colours when in less amounts while they also give white colours when in high amounts in fish skin 

(Yanar & Tekelioğlu, 1999). 

 

Important Microalgae Species in Coloration of Fish 

Algae offer a good source of closely all essential nutrients, such as PUFA (polyunsaturated fatty acid), vitamins and 

minerals. Chlorella, Arthrospira, Nannochloropsis, Dunaliella, Scenedesmus and Haematococcus are commonly 

evaluated as aquafeed for their high valuable nutritional contents (Lee, 1997; Yamaguchi, 1997; Khatoon, Sengupta, 

Homechaudhuri & Pal, 2010). Microalgae such as Skeletonema, Phaeodactylum, Chaetoceros, Pavlova, Isochrysis 

and Tetraselmis are used in aquaculture due to high amounts of PUFA, docosahexanoic acid (DHA) and 

eicosapentanoic acid (EPA) (Wang, 2003; Kunckey, Semmens, Mayer & Rimmer, 2005). 
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Effects of Microalgae on Coloration of Aquarium Fish 

Some microalgae species have significant effects on the coloration of aquarium fish. In previous studies with Spirulina 

(Arthrospira platensis), it has been reported that the positive effects on coloration of many aquarium fish species, 

including goldfish Carassius auratus (Kiriratnikom Zaau & Suwanpugdee, 2005; James, Vasudhevan & Sampath, 

2009; Vasudhevan & James, 2011), queen loach Botia dario (Gogoi, Mandal & Patel, 2018), guppy Poecilia reticulata 

(Dernekbasi, Unal, Karayucel & Aral, 2010), red swordtail Xiphophorus helleri (James, Sampath & Thangarathinam, 

2006), yellow tail iceman Pseudotropheus acei (Güroy, Şahin, Mantoğlu & Kayalı, 2012), kenyi cichlid Maylandia 

lombardoi (Karadal et al., 2017), blue gourami Trichogaster trichopterus (Alagappan, Vijula & Sinha, 2004; 

Khanzadeh, Fereidouni & Berenjestanaki, 2016), dwarf gourami Trichogaster lalius (Baksi et al., 2017; Baksi et al., 

2018) and clownfish Amphiprion ocellaris (Güroy, Mantoğlu, Karadal & Güroy, 2017). 

Species such as Chlorella vulgaris, Isochrysis galbana, Haematococcus pluvialis and Dunaliella salina are widely 

used as a pigment source in aquarium fish. Chlorella and Isochrysis positively affected on coloration of goldfish C. 

auratus (Gouveia & Rema, 2005; Coutinho, Rema, Otero, Pereira & Fábregas, 2006), Haematococcus in Midas cichlid 

Cichlasoma citrinellum (Pan & Chien, 2009) and Dunaliella in severum Heros severus (Alishahi & Karamifar, 2016). 

Apart from these microalgae species, Ankistrodesmus gracilis has been reported to improve the coloration of jewel 

tetra Hyphessobrycon eques (Berchielli-Morais, Fernandes & Sipaúba‐ Tavares, 2016) and Phormidium valderianum 

of Buenos Aires tetra Hemigrammus caudovittatu (Mukherjee, Banerjee, Khatoon & Pal, 2013). 

 

Conclusion 

As a result of this review, microalgae are of great importance in terms of coloration as well as nutritive properties. 

However, microalgae are not only beneficial in pigmentation in fishes but also enhancing the growth performance and 

health status. Further studies are necessary on the effects of different microalgae species on coloration, growth 

performance, reproductive efficiency, health parameters or total ammonia-nitrogen excretion of ornamental fishes. 
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