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ABSTRACT

The effect of dietary L-carnitine and lipid on growth performance, feed utilization and body
composition of Nile tilapia, Oreochromis niloticus and common carp, Cyprinus carsio were
cvaluated in two separate 2x5 factorial experiments as well as the effect of dietary 1-carnitine
on cold tolerance of Nile tilapia was evaluated in a third experiment of the present siudy. The
effect of L-carnitine was evaluated in five levels, 0, 300, 600, 900 and 1200 mg/kg diet at cach
of two lipid levels (5 and 10%), therefore ten isonitrogenous (30% CP) and isocaloric (3000
keal ME/kg) diets were formulated and tested in two replicates with Nile tilapia (First
experiment) and common carp (Second experiment). Another five isonitrogenous (30% CP),
isocaloric (3000 kcal ME/kg dict) and isolipidic (5%) diets were: formulated 1o contain
increasing levels of L-carnitine, 0, 300, 600, 900 and 1200 mg/kg diet to study the clfeet of -
carnitine on cold tolerance of Nile tilapia (Third experiment). Results of the present study
indicated that:

Dictary L-carnitine at any level increased significantly all growth parameters (hods
body length, weight gain, specific growth rate) and improved feed utilization parameters (fee
conversion and protein efficiency ratio) of Nile tilapia (first experiment) and the same trend
was also observed with common carp (second experiment).

Compared to control group dietary L-carnitine supplementation significantly (P-<0.03)
increased the percentage of dress-out and flesh and deercased the pereentage of by-products of
Nile tilapia and these results are relatively similar to those obtained for common carp. Also.
increased dictary L-carnitine level decreased (P<0.05) fat content and increased (P+<0.03)
protein content of Nile tilapia and common carp.

Results of the third experiment of the present study clearly show that the addition of 1.-

carnitine (o the dict of tilapia fish can substantially reduce their mortality when reared in cold
water during winter season. The fish fed the diet supplemented with 900 or 1200 mykg
exhibited the best lerance o cold water.
T conclusion, dictary L-carnitine supplementation in low or bigh levels (300 w1200
mg/kg dict) improved growth and feed utilization, decrease tissue fat and increased tssie
protein of Nile tilapia and commeon carp and also increased survival rate of tilapia fry rearcd
during cold season. i

i

INTRODUCTION

L-carnitine (y- trimethyl-amino-B-hydroxybutyrate) is synthesized in vivo from iysine and
miethionine and is essential for the transport of long-chain latly acids from the cytov. ! info the
mitochondria where the B-oxidation of these fatty acids occurs (Dunn. 1981). Fish hiolooists
first became interested in L-carnitine when Bilinski and Jonas (1970) abserved that addition of
L-carnitine to their incubation media enhanced transport and oxidation of long chain fatty
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acids in isolated trout mitochondria. The improved energy production in mitochondria through
B-oxidation of fatty acids may be suggest that exogenous administration of I.-carnitine could
enhance the performance of fish by improving energy utilization efficiency from lipid
oxidation (Torreele er al., 1993 and Chatzifotis et al., 1995).

It has also been found that there is an increased tolerance of ammonia (Tremblay and
Bradley 1992) that can not be directly explained by the effect of L-camitine. It also increases
the rate of protein synthesis (Santulli e/ al., 1990) and enhancing the igeneration of metabolic
encrgy. This could stimulate some specific cell functions ‘and ‘may influence several
biochemical and physiological process, i.e., cell protection against xenobiotics (Torreele et al.,
1993, Chatzifotis ef al., 1995).

Lipid nutrition of fish produced in aquaculture has attracted considerable interest both
historically from the standpoint of satisfying essential fatty acid requirements (NRC, 1993) and
more recently for its protein-sparing capability. Most warmwater species are typically fed diets
with less than 10% lipid due to their ability to utilize higher levels of carbohydrate as energy
source, the high cost of lipid relative to carbohydrate, and unwanted accretion of lipid depots.
To improve utilization of dietary lipids by fish, L-carnitine has shown promise by improving
growtl and feed efficiency and reducing lipid deposition in some fish species ((Torreele ef dl..
1993 ; Chatzifotis et al., 1995 and Ji et al., 1996).

Cichlids such as tilapia, are amongst the most popular and promising fish for warm water
aquaculture and/or ornamental {ish production. One of the most serious drawbacks to growing
this specie in temperate zones is their sensitivity to low ambient temperature, leading in
extreme cold temperatures to mass mortality (Chervinski and Lahav, 1976). Overwintering
therefore presents a serious problem. Therefore, the purpose of the present study was fo
determine if Nile tilapia and common carp could utilize elevated levels of die ty lipid, and if
supplemental L-carnitine could enhance utilization of dietary lipid. Also the cffect of dictary L-
carnitine on cold tolerance of Nile tilapia was evaluated.

MATERIALS AND METHODS

The experimental work of the present study was carried out at Fish Nutrition Station.
Faculty of Agriculture, Moshtohor, Zagazig University (Banha branch).
Growth performance experiments:
Fish: Nile tilapia, O. niloticus and common carp, Cyprinus carpio fingerlings were obtained
from Abbassa hatchery, Sharkia Governorate. The experimental fish were transported in a 50
liter plastic bags filled with water and oxygen to the fish laboratory. Fish were adapted for two
weeks and then distributed randomly into 40 glass aquaria (100x40x50 cm) (20 tank for cach
specie). Lach fish was taken out by a net and weighed then transferred randomly to the
experimental aquaria. 20 tanks were randomly stocked with 30 tilapia fish for cach tank (first
experiment) and the other 20 tanks were randomly stocked with 25 carp fish for each tank
(second experiment).
Fisl grouping: For each experiment fish were grouped into control group (0 L- carnitine) and
four dietary carnitine (Arab Company For Pharmaceuticals & Medical Plants — MEPACO -
Egypt) at concentrations of 300, 600, 900 and 1200 mg/kg diet in two dietary lipid levels, 5
and 10%. Therefore, the experimental diets designated as F5C0, F5C300, F5C600, F5C900,
F5C1200, F10C0, F10C300, F10C600, F10C900 and F10C1200, respectively. All these fish
groups were arranged in two replicates.
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