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Abstract

A feeding trial was conducted to determine whether increasing linolenic acid (18:3n-3) in linseed oil based diets would lead to increased
tissue deposition of 22:6n-3 in Nile tilapia (Oreochromis niloticus). The study suggests that Nile tilapia has a limited capacity to synthesize
20:5n-3 and 22:6n-3 from dietary 18:3n-3. The replacement of fish oil in the diet of farmed tilapia with vegetable oils could therefore
lower tissue concentrations of 20:5n-3 and 22:6n-3, and consequently produce an aquaculture product of lower lipid nutritional value for

the consumer.
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Introduction

Today industrialized societies are characterized by an increase in energy
intake, saturated fat and n-6 polyunsaturated fatty acids (PUFA) and a
decrease in n-3 PUFA intake [1]. This nutritional status has lead to many
modern human health disorders [2]. It is recommended to increase the
intake of n-3 PUFA, and particularly 20:5n-3 and 22:6n-3, and decrease
the dietary intake of n-6 PUFA in the human diet [3]. Fish and marine
mammals are by far the richest source of long chain n-3 PUFA in nature.
As the farming of fish is becoming a major contributor to world fish sup-
plies, it is important for the aquaculture sector to maintain the high lipid
nutritional quality of the product and continue to provide large amounts of
the health-promoting n-3 PUFA for the consumer.

Materials and Methods

Male sex-reversed tilapia fry (Oreochromis niloticus) of initial weight
0.5-2 g were grown on five isonitrogenous (32% crude protein) and isoen-
ergetic (17 KJ/g diet) diets that were supplemented with 3% of either a
blend of refined palm olein oil with linseed oil (PO-LO 3:2) or a blend of
linseed oil with refined palm olein oil (LO-PO 2:1) or linseed oil (LO),
fish oil (FO) and corn oil (CO). The fish were stocked into 6 replicate net
cages (3 m x 1.8 m x 0.8 m, 3 mm mesh size) per dietary treatment that
were suspended in an earthen pond (40 m x 40 m x 1 m). After 20 weeks
of feeding, 30 fish from each treatment were taken, the dorsal muscle tis-
sue of each was dissected and used for fatty acids analysis. The fatty acid
analysis was performed by using gas liquid chromatography [4]. The fatty
acid composition of the five treatments was subjected to one-way analysis
of variance (ANOVA) and differences were considered significant at an
alpha value of 0.01.

Results and Discussion

The results suggest that LO and its blends with PO could totally replace
fish oil without any negative effects (P>0.01) on the growth, feed efficiency
and survival of Nile tilapia. The muscle content of 18:2n-6 and 18:3n-3
strongly reflected dietary intake with the highest (P<0.01) amounts of
18:2n-6 in fish fed the CO diet and 18:3n-3 in fish fed the LO diets, while
fish fed the FO diet contained the highest (P<0.01) amounts of long-chain
n-3 PUFA (Table 1). The inclusion of increasing levels of LO in the diet,
and thus graded amounts of dietary 18:3n-3, resulted in commensurate
increases in tissue 18:3n-3 and all n-3 PUFA pathway anabolites. There-
fore, the PUFA biosynthetic pathways are active in Nile tilapia. However,
when comparing the FA compositions of the LO-based treatments with
those of FO-fed fish, it is becoming clear that the conversion of 18:3n-3
to longer chain n-3 PUFA derivatives is not efficient, and particularly the
synthesis of 20:5n-3 and 22:6n-3 is low (P>0.01). These findings are in
agreement with studies in other fish species [4, 5] fed on vegetable oil
(VO) diets. This is a conclusion of great importance indicating that the
replacement of FO with VO in diets for farmed fish lowers their content
of the nutritionally important long-chain n-3 PUFA.

It is recommended that VO alternatives that are rich in 18:3n-3 and low
in 18:2n-6, such as LO, are used if the replacement of FO in fish feeds
become inevitable. The inclusion of LO can maximise the retention of
desirable 20:5n-3 and 22:6n-3 and can minimise the deposition of unde-
sirable long-chain n-6 PUFA in the edible muscle tissue of fish compared
to a VO is rich in 18:2n-6.
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Tab. 1. The fatty acid compositions (ug/mg of TL) of muscle TL of fish
fed the five diets at the end of the 20-week feeding period. Values are
the mean of 6 replicate groups of 6 fish (&= S.D.). Values in the same
row, which do not share the same superscript letter (i.e. a, b, c, d, e) are
significantly different at a=0.01; n.d., not detected.
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