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Efficient Feeding of Leopard Coral Grouper, One of the Top Three High-Value Fishes in Okinawa 

—Toward low environmental-load aquaculture based on metabolic marker information— 
 
 

A team of scientists from RIKEN and the Japan Fisheries Research and Education Agency (FRA) have 
succeeded in identifying metabolic markers for leopard coral grouper (Plectropomus leopardus), which is 
one of the top three high-value fish species in Okinawa. 

Also known as the coral trout, the leopard coral grouper (sujiara in Japanese or akajin in Okinawan) is 
valued for its delicate taste and simple texture, which is unique to fishes in Family Serranidae. The meat is 
typically prepared by boiling in salted water or other cooking methods common to southern Japan. Leopard 
coral grouper also garners high market prices as a high-value ingredient in Chinese cuisine, and will be a 
promising candidate for export to China and elsewhere. However, the absence of optimized feeding methods 
in aquaculture has resulted in both slow growth and a large proportion of fish developing “metabolic 
syndrome” (i.e. organs with a high fat content). Therefore, our priority in developing efficient feeding 
methods that produce healthy leopard coral grouper is to determine the optimal amount of food and the 
timing of feeding in aquaculture. 

The joint research team conducted a detailed analysis of the metabolic changes that are associated with 
feeding in leopard coral grouper. Non-target analysis, which combined gene expression (transcriptome) 
analysis using next-generation sequencers, and metabolite analysis (metabolome) using nuclear magnetic 
resonance (NMR), revealed the existence of two types of metabolic marker information: for short-term 
metabolism changes in conjunction with the fish’s circadian rhythm and slow metabolism changes associated 
with fasting and feeding. Short-term metabolism associated with circadian rhythm is marked by 
concentration changes of basic metabolites, such as nucleic acid substances associated with energy 
production and metabolites involved in the citric acid cycle. Meanwhile, longer-term metabolism that 
responds to feeding on the order of days is characterized by changes in genes associated with energy storage 
and fluctuation in the concentration of branched-chain amino acids, such as leucine. 

We expect that further research in this area will facilitate the development of efficient feeding methods 
tailored to the metabolic rhythms of leopard coral grouper. Such developments could improve our ability to 
rear leopard coral grouper and to develop low-environmental-load aquaculture that does not generate feed 
waste. 
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Figure Summary of study outcomes. 
 


