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Abstract  

This paper evaluated usage possibility of white worm added to brown trout pellets at different percentages. The 

experiment was designed as 4 groups (Live feed, Pellet, and additions of (0.25 and 0.5%) white worm with 3 replicates. 

Each tank included 30 fish. After 90 days of feeding proximate analyzes of whole body were made from 16 fish of each 

group. It was shown that addition of white worm increased meat quality. 
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1. INTRODUCTION  

Quantity of fish production is mainly foucing on salmonid aquaculture due to its easy artificial 

reproduction procedures for many years. It is also depend on the fish meat quality of  salmonids 

increasing consumer acceptance and reasonable prices of the farmed product. Sustainable fish 

farming requires good flesh quality with effective fish processing. Therefore various studies were 

conducted on the quality of fish flesh with proximate compositions (lipids, proteins, moisture, ash) 

(Rasmussen, 2001; Regost et al., 2001; Johnston, et al., 2006). Ghittino (1972) reported that the 

reasons for using dry pellets in aquaculture are varying many such as storage and consumption rate, 

stablility in water and less pollution as long as they provide sustainability in growth and feed 

utilization of the fish. It has been reported that fish body conpositions were not changing many 

based upon plant proteins and lipid sources in comparion to traditional feeds, fish meal and oil. In 

some studies there were no findings about the effect of dietary plant protein and lipid sources on 

salmonid body proximate composition (Hardy et al. 1987; Arzel et al. 1994).  However, enhanced 

fat accumulation was observed in rainbow trout had diets with extruded lupin (Burel et al., 1998). 

Lipid amount in liver may be decreased by using feeds with vegetable origin compared to that of 

marine protein- and lipid-based one (Arzel et al. 1992; Arzel et al. 1995). Type of feeds change the 

quality of meat in organisms. Typically, marine fish larvae are initially fed live food (e.g., rotifers 

and Artemia), and then are weaned onto formulated diets as they attain a size or developmental state 

that supports consumption ofthese artificial feeds. Weaning onto formulated diets is a stressful time 

for cultured fish (Sterud et al. 2000), and this may be especially true for flat fish that have just 

undergone the dramatic morphological and physiological transformations associated with 
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metamorphosis. Many fish and crustacean larvae and fingerlings require live food at the onset of 

exogenous feeding. Generally, different protein sources in salmonids diets have shown only little 

effect on quality of salmonids (Bjerkeng et al. 1997). Kaushik et al. (1995) reported altered sensory 

quality, especially flavour, when salmonids were fed with soybean products. Increasing dietary lipid 

and hence muscle lipid deposition is reported to have impact on sensory juiciness in salmonids 

(Johansson et al. 1991; Einen and Thomassen, 1998).  

In the present study, a zooplankton, white worm, was added at different levels to salmonid diet to 

see the effects on the proximate content represents quality of fish meat. The effects of different 

feeding levels on growth performance and survival of rainbow trout alevins with White worm added 

feed was investigated for 90 days. Feeding level was adjusted based on the water temperature. 

 

2. MATERIALS AND METHODS  

Live feed, white worm, Enchytraeus albidus, was produced at aquarium fish rearing center of 

Ataturk University and used in order to increase the meat quality of the fish in this study. Brown 

trout (Salmo trutta fario) fry with an initial average weight of around 1.8± 0.01 g was provided by 

Aquaculture Faculty, Fishery Department Research and Extension Centre at Atatürk University in 

Turkey. Prior to the experiment, fry were acclimatized for 15 days in tanks and white worm added 

pellets were offered for 90 days. Experimental diets were Diet 1 (Pellet+0.25 % white worm), Diet 

2 (Pellet+0.5 % white worm) and Diet 3 (Pellet). Fry were fed 3 times a day up to satiation with a 

granule diet with 55.26 % protein, 15.74 % fat, 89% dry matter and 8.41 % ash at a daily ration of 

3.4% of their wet body weight throughout the study. White worm had 43.65% protein, 2.24% fat, 

2.68% ash and 83.02 % dry matter. Water temperature was 9.0+1 °C during the study. 

At the end of the experiment, fish were sampled and proximate analyzes were conducted to 

determine the nutritional quality of whole body from all of the feeding goups. Crude protein was 

determined by the Kjeldahl method (N*6:25. Fat content was determined by Sohxlet extraction 

method. Ash content was determined by the standard method, by incinerating the diets at 550°C for 

16 h in a muffle furnace (AOAC, 2000). 

Body weight, length, and viscera weight were recorded to calculate the condition factor (CF) = 

([total body weight (g)] / [total body length (cm)]3 x 100), the Liversomatic index (LSI) = ([liver 

weight (g)] / [total body weight (g)] x 100) and the Viscerosomatic index (VSI) = ([viscera weight 

(g)] /[total body weight (g)] x 100) (Ricker, 1979). 

Statistical analysis 

All the results were subjected to analysis of variance (ANOVA). Duncan multiple range test was 

further used to evaluate the mean differences at α = 0.05 level (Duncan, 1971). 

 

3. RESULTS AND DISCUSSIONS  

The proximate whole body composition (% fresh matter basis) of fish at the end of experiment was 

presented in Table 1.  

Table 1. Whole body composition of Brown trout fed on White worm added pellets for 90 days 

 Protein % Lipid % Ash % Dry matter % 

Diet 1 15.40±0.49a 8.72±0,15a 1.94±0.10a 75.14±0.27a 

Diet 2 15.27±0.70a 8.41±0.35a 2.00±0.10a 75.08±0,38a 

Diet 3 17.07±1.38b 8.61±0.51a 1.86±0.02b 74,89±0.62a 
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There were no statistical differences between Diet 1 and Diet 2 with respect to protein and ash 

values, but both differed from Diet 3 (p<0.05). Considering lipid values and dry matter no 

difference were observed among the experimental groups. 

Highest vales were determined form the pellet group (Diet 3) followed by 0.25 % white worm 

added group. There were negative correlation between White worm and protein, lipid and ash 

content of fish compared to Diet 2.  

Body sizde and fish lenght shows the integration of feeding, assimilation and energy expenditure 

over a period of time. Condition Factor (CF) has been used to compare growth conditions of fish. A 

high condition factor reflects good environmental quality; while a low condition factor reflects poor 

environmental quality.  Liversomatic Index provides an indication on status of energy reserve in an 

animal. In a poor environment, fish usually have a smaller liver indicates less energy reserved in the 

liver. Average final weights and lenghts and visceral organ weights are presented in Table 2. Mean 

of viscerosomatic index were all normal with no observable irregularity. The condition factor 

computed for Brown trout were above 1 indicating good health condition during the experiment 

representing an isometric growth, which is the desirable for fish in aquaculture (Ighwela, 2011) 

Analyses of CF, LSI of fish could offer information on the general health condition of the 

organisms. Calculated values of LSI, VSI and CF are also given in Table 2. 

 
Table 2. Growth and quality traits of Brown trout after 90 days of feding trial 

 Weight g Lenght cm Viscera g Liver g LSI % VSI %  CF % 

Diet 1 14.93 ±3.22a 10.97± 0.62a 1.58± 0.38 0.21± 0.06a 0.014 0.106 1.131 

Diet 2 17.28 ± 2.99a 11.50± 0.71a 1.96± 0.50 0.24± 0.09a 0.014 0.113 1.137 

Diet 3 17.46 ± 3.43a 11.47±0.81a  1.89±0.39  0.22± 0.05a 0.013 0.108 1.158 

 

At the end of the feeding trial the viscerosomatic index (VSI) and liversomatic index (LSI) were 

analyzed based on total body weight and organ weights of the fish. The results showed no 

significant differences in the viscerosomatic (VSI), liversomatic index  (LSI) and CF values 

(P>0.05).  

Siddika et al. (2012) reported that there was no significant difference between the carcass moisture 

and lipid of tilapia (O. niloticus)  fed with different experimental diets.  

Bilguven (2013) reported that dietary protein and fat level caused changes in the average live 

weight and carcass composition significantly (P < 0,01), but not in condition factor and in 

visceralsometic index. 

The results indicated that the using of zooplankton as live food for fry caused slightly increase in 

growth performance compared to 0.25 group.  Also, the fed by zooplankton was enough for fry and 

fingerlings to achieve suitable growth more than artificial feed (17.46 g average weight) in Diet 1 

and Diet 2groups max 21.56 and 22.96 g of fish were produced respectively. The results of this 

study show that farmers may use live feed to increase utilization of feed and easily transition to dry 

feed.  

 

4. CONCLUSIONS 

Based on organ indices, this work concludes that the hepatosomatic index (HSI) values increased 

when increased dietary maltose levels, while no effect on viscerosomatic (VSI) index values. 

Therefore, based on the results of this study, the viscerosomatic index and hepatosomatic index are 

important indicators of fish condition status. 
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