Effect of hydrolyzed mealworm and superworm meals on serum biochemical indices of sea trout salmo trutta morpha trutta juveniles
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I. Abstract 
The study was conducted to evaluate the impact of hydrolyzed mealworm and superworm larvae meals as partial replacement of fishmeal on blood biochemical indices and immune parameters of sea trout juveniles. Sea trout fingerlings were randomly allocated into 9 tanks and 25 fish per tank. Fish received three diets in triplicate tanks for 8 weeks. A control diet (CD) contained no insect meal, and the two tested diets contained 10% of hydrolyzed mealworm (MWD) and superworm meals (SWD). At the end of the trial blood samples were collected from 8 fish per tank, serum was isolated and later analyzed for biochemical indices and immune parameters. Serum biochemical indices of sea trouts are summarized in table 1. Elevated levels of aspartate transaminase in the serum of superworm diet (SWD) fed fish may indicate hepatic cell injury. Hypolipidemic effect of dietary insects can be associated with the presence of chitin which may interfere with lipid absorption in the intestine. No adverse effect of dietary insect meals on fish immune parameters was seen in this experiment. The results of the present study show that mealworm can successfully replace fishmeal in juvenile sea trout diet at 10% inclusion level with no negative effect on liver functions. However, results also suggest that the inclusion of superworm in juvenile sea trout diet may impair liver function to a certain degree.
II.  Table 1
	Serum biochemistry values of sea trouts. Values in the same row having different superscript letters are significantly different at p < 0.05.

	Items
	  CD
	MWD
	SWD

	ALT (IU/L)
	4.56
	4.54
	3.92

	AST (IU/L)
	34.96a
	34.24a
	55.46b

	ALP (IU/L)
	90.49a
	79.80a
	65.81b

	Total protein (g/l)
	55.6
	57.2
	54.4

	Albumin (g/l)
	25.7b
	27.3a
	27.4a

	FFA (mmol/l)
	0.60
	0.60 
	0.58 

	Triglycerides (mg/dl)
	493.19a
	384.25b
	412.04a

	Cholestrol (mg/dl)
	290.41b
	365.12a
	342.86a

	IgM (mg/ml)
	0.40
	0.37
	0.45

	Lysozyme (µg/ml)
	15.48
	14.11
	15.05

	ALT = alanine transaminase, AST = aspartate transaminase, ALP = alkaline phosphatase, FFA = free fatty acids
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