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Abstract. Sultan fish, Leptobarbus hoevenii is an important species for aquaculture in several Southeast 
Asian countries, including Thailand and Malaysia. However, knowledge on its yolk absorption, mouth size 
development, and first food ingestion timing is still lacking up-to-date. This information on the correct 
feeding of the L. hoevenii larvae are crucial to farmers. The present study hence examined these 
parameters in the L. hoevenii. The newly hatched L. hoevenii larvae were obtained through natural 
spawning with the aid of chemicals injection, and sampled consecutively every 2 hours to measure their 
yolk volumes, mouth height, and to confirm the ingestion time of the first Moina into the larval gut. Also, 
a starvation experiment was conducted to detect the larval point-of-no-return (PNR). It was found that 
the yolk sac volume of the newly hatched L. hoevenii larvae was 77.51 µm, and it was completely 
absorbed at 108 hours after hatching (hAH). The larval mouth has first opened at 36 hAH (mouth height 
215±22.59 µm) but the larvae only commenced first exogenous feeding on Moina (approximately 207 
μm in width) at 62 hAH, when its mouth height reached 372.91±79.11 µm. The L. hoevenii larvae 
required about 18 hrs from 62–80 hAH, to adapt themselves to feed on the given Moina, and the PNR 
was estimated to happen at 70–72 hAH. It was recommended that Moina should be given to the L. 
hoevenii larvae best within 62–72 hAH, at the rearing water temperature of 27 to 29°C. 
Key Words: nutritional transition period, optimum first feeding timing, larval rearing, Moina, PNR. 

 

 

Introduction. Sultan fish, Leptobarbus hoevenii, is a cyprinid native to lakes and rivers 

in Malaysia, Indonesia, Laos, Cambodia, Vietnam, and Thailand (Mohsin & Ambak 1983; 

Roberts 1989; Rainboth 1996; Vidthayanon et al 1997; Kottelat 2001). According to Tee 

et al (1989), L. hoevenii contains high concentrations of protein, vitamin B, and some 

minerals, including calcium, phosphorus, and iron, and it is recommended for human 

consumption. Therefore, it is an important freshwater fish species for the inland fisheries 

in these countries, and now it has become one of the targeted species for aquaculture, 

due to the high market demand. Indeed, in Malaysia, the aquaculture production of L. 

hoevenii has steadily increased in 2015–2018 from 923 to 1,771.28 tonnes (Fisheries 

Department of Malaysia 2015–2018).  

The artificial seed production of L. hoevenii has been succeeded since the 1980s 

(Meenakarn 1986; Saidin et al 1988). However, published information on its larval 

biology, which is essential for the seed production techniques improvement, is still very 

limited up-to-date. In fish larval rearing, knowledge on the larval early developments in 

relation to their first exogenous feeding, especially yolk absorption, mouth size 
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Abstract. Common carp (Cyprinus carpio) fingerlings (25 g; n=200) were introduced into a recirculation 
system in the Fish Laboratory of the Kaposvár University (Hungary). Fish were stocked into 60 L fish 
tanks (20x10 fish) in a recirculation system and feed was totally withdrawn for 12 weeks to test the 
selective depletion/conservation of hepatic and muscle originated fatty acids. Alterations in hepatic total 
fatty acid (FA) composition were: decrease of C16:1n7, C18:1n9 and increase C20:4n6, C20:5n3, 
C22:5n3 and C22:6n3 proportion, leading to an enormously increased unsaturation index, from 124.04 
to 217.3). Changes of the fillet flesh phospholipid (PL) fraction were more expressed. The proportion of 
C16:1n7, C18:1n9 and C20:1n9 decreased, while C20:4n6, C22:6n3, polyunsaturated fatty acids 
(PUFA), total n3 and the unsaturation index increased. A moderate, but not statistically significant 
decrease of fillet malondyaldehide (MDA) concentration was detected. It was concluded that mostly the 
monoenoic fatty acids of the liver were utilized as a fuel source. Likewise, as an opposite reaction, fillet 
PUFAs were selectively conserved referring to the maintenance of membrane fluidity during prolonged 
starvation. 
Key Words: Cyprinidae, feed restriction, malondyaldehide, membrane lipids, metabolism.  

 

 

Introduction. Most of the fish species are exposed to short-term or long-term starvation 

periods during their lifespan in both natural and artificial conditions. Fish have a stronger 

capability to tolerate starvation than birds and mammals (Feng et al 2011). The ability to 

endure starvation depends on thermal conditions, nutritional status and species. 

European eel (Anguilla anguilla) has the highest tolerance to non-hibernating starvation 

(Boetius & Boetius 1985). In general, most of the fish are able to survive several months 

without any food (Moon 1983; Wilkins 1967; Woo & Cheung 1980). 

During the starvation period, fish replace the lacking energy in a complex way, but 

mainly via the oxidation of stored fat (Einen et al 1998; Friedrich & Stepanowska 2001; 

Hung et al 1997). Lipid oxidation proceeds in a selective manner in fish, influenced by 

environmental factors. Significant changes of the fatty acid (FA) composition may befall 

within some weeks because of food deprivation. 

Selective retention of essential fatty acids (EFA) is specific for most living 

organisms. It can be explained by the fact that the organism has to maintain the 

unsaturation level to preserve the fluidity of the biological membranes (Szabó et al 

2005). 

Common carp (Cyprinus carpio) is able to metabolize selected FA for its energy 

needs when they are in good condition, but if body fat content is low, it may metabolize 

all FA types equally to sustain metabolic functions during starvation in cold temperatures 

(Zajic et al 2013). Fillet FA composition of Atlantic salmon (Salmo salar) changes 

similarly in case of food deprivation; the proportion of saturated fatty acids (SFA) 

decreases, while proportion of mono (MUFA) and polyunsaturated fatty acids (PUFA) 

significantly increases (Einen et al 1998). Similarly, significant increase of PUFA in the 
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