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EXTENDED ABSTRACT – DO NOT CITE

There are two main sources of lipid for use in vitellogenesis in fish. Lipid can be incorporated into yolk from dietary sources during vitellogenesis or from reserves that were incorporated prior to vitellogenesis (Wiegand, 1996). Several studies have investigated the selective mobilization of fatty acids (FA) from storage depots during ovarian recrudescence and the incorporation of these FA into yolk. The preferential transfer of (3 polyunsaturated fatty acids (PUFA) from broodstock adipose tissue into egg lipids underlines the importance of these FA as essential constituents of phospholipids in cell membranes. Nutritional requirements of fresh and warmwater fish are less studied, but data suggest that there are differences between their lipid requirements compared to those of marine fish from cold regions. In this study, we investigate the role of broodstock diet on egg FAcomposition of Rhamdia quelen.

Methods

Thirty Rhamdia quelen female broodstock were maintained at ambient temperature and natural photoperiod in earth ponds at the Brumado Fishfarm (Mogi Mirim, SP). A commercial diet was purchased (Nutron, 32% protein) and coated with different oil sources. The control group (C) had no oil added to the diet, the corn group (CO) had 5% of corn oil (containing 48% of 18:2(6, linoleic acid, LA) added to the diet and the linseed group (LO) had 5% of linseed oil (52 % 18:3(3, linolenic acid, LNA) added to the diet.

During three months, females broodstock were fed the experimental diets and, when sexually mature, females of each experimental group were artificially induced to spawn with pituitary extract (3,5 mg pituitary/kg body). After spawning, eggs samples were collected and frozen at –800C . Eggs were extracted with chloroform and methanol according to Folch et al., (1957). Lipid classes were separated by thin layer chromatography (TLC), using silica plates. Fatty acid methyl esters were prepared by transesterification with BF3/Methanol and the analyses were performed on a  gas chromatography. Data were treated with one-way ANOVA and means were compared by Student-Newman-Keuls (P< 0.05).

Results

The main lipid classes found in Rhamdia quelen eggs are triacylglycerol (TG), free sterols (ST), phosphatidylcholine (PC), phosphatidylethanolamine (PE) and phosphatidylinositol (PI). The addition of linseed oil in broodstock diets increased the ratio of (3/(6 FA, due to an increase of LA and 22:6(3 (DHA). The addition of corn oil to the diet did not change the level of (6 FA in TG (Table 1).

In the polar lipids (PC + PE), LA was higher in the linseed group compared to the other treatments, but the amount of this FA was very low  (maximum 2%) compared to the amount in the linseed oil (52%). The results showed that (3 FA have been incorporated mainly into PE, but total (3 content was not higher in the linseed group compared  to the other groups. On the other hand the (3/(6 ratio was higher in PC and PE of the linseed group , probably due to a decreased incorporation of (6 FA into eggs of animals fed LO. Animals fed with CO were able to elongate and desaturate LNA) to 20:4(6 (arachidonic acid, AA). The animals fed with CO increased (6 FA in all the polar lipids compared to control and linseed oil group. In this group, the level of AA was remarkably high in the PI fraction.

The results of the present work gives evidence that Rhamdia quelen is able to elongate and desaturate dietary LA and LNA, and to incorporate these PUFA into the ovaries. When the animals were fed diets containing LA and LNA, the FA profile of the eggs revealed that (6 FA were preferred to (3 FA. Whilst (3 FA were mainly incorporated into PE, .(6 FA were predominantly stored in PI.

The data show that for this Pimelodidae, diet supplementation with (6 FA is recommended instead of (3 FA, which is in contrast to the practice for many cold environment fish species.
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Table 1. Rhamdia quelen eggs – Fatty acids profile of triacylglycerol (TG)

	FA
	Control
	Linseed Oil
	Corn Oil

	14:0
	2.2 ( 0.25a
	1.61(0.44ab
	0.83 ( 0.23b

	16:0
	35.2 ( 1.86
	29.3 ( 2.23
	36.5 ( 3.05

	16:1(7
	10.4 ( 0.62a
	11.0( 1.25a
	18.3 ( 3.64b

	18:0
	6.0(0.38a
	7.8 ( 1.33a
	15.3 ( 0.96b

	18:1(9
	37.5 ( 1.66
	39.9( 3.54
	29.0( 5.81

	18:2(6
	4.3 ( 0.35
	3.9( 0.61
	3.2 ( 1.07

	18:3(3
	0.6 ( 0.10a
	3.8 ( 0.78b
	n.d.

	18:3(6
	1.0 ( 0.19
	tr
	n.d.

	20:1(9
	0.6 ( 0.06
	0.93 ( 0.14
	n.d.

	20:2(6
	0.8 ( 0.42
	tr
	n.d.

	20:3(6
	0.9 ( 0.05a
	0.6 ( 0.09b
	n.d.

	20:4(6
	0.6 ( 0.14
	0.5 ( 0.08
	0.8 ( 0.26

	20:5(3
	n.d.
	tr
	n.d.

	22:6(3
	0.5 ( 0.07a
	2.3 ( 0.61b
	n.d.

	( SFA
	43.5 ( 2.14
	38.5 ( 3.19
	44.7 ( 5.07

	( MUFA
	48.5 ( 2.80
	51.6 ( 4.42
	47.7 ( 4.68

	( PUFA
	7.8 ( 0.82
	9.2 ( 1.80
	3.7 ( 1.16

	( (3
	1.0 (0.23
	1.9 ( 0.69
	n.d.

	( (6
	6.8 (0.72
	4.8 ( 0.93
	3.7 ( 1.17

	(3/(6
	0.16 ( 0.03a
	0.37 ( 0.07b
	n.d.







FA – fatty acid; SFA – saturated FA; MUFA-monounsaturated FA;

PUFA – polyunsaturated FA; n.d. – non detected; tr – traces (<0.1%)

Table 2. Rhamdia quelen eggs – Fatty acids profile of phosphatidylcholine (PC), phosphatidylethanolamine (PE) and phosphatidylinositol (PI)

	FA
	PC
	PE
	PI

	
	Control
	Linseed Oil
	Corn Oil
	Control
	Linseed Oil
	Corn Oil
	Control
	Linseed Oil
	Corn Oil

	14:0
	1.2 ( 0.1
	0.9 ( 0.1
	tr
	1.3 ( 0.9
	1.0 ( 0.3
	tr
	tr
	tr
	n.d.

	16:0
	26.5 ( 0.8
	27.0 ( 2.1
	26.1 ( 3.23
	12.3 ( 1.5
	12.1 ( 1.0
	10.1 ( 2.1
	8.7 ( 0.5a
	6.8 ( 0.9ab
	5.3 ( 0.2b

	16:1(7
	3.2 ( 0.2
	4.5 ( 0.8
	5.2 ( 0.48
	1.0 ( 0.5
	0.91 ( 0.2
	1.4 ( 0.5
	tr
	tr
	n.d.

	18:0
	12.9 ( 0.4
	12.7 ( 0.6
	12.8 ( 1.48
	28.7 ( 1.3
	29.5 ( 1.5
	32.7 ( 3.8
	27.6 ( 0.4a
	31.1 ( 1.4b
	30.0 ( 0.2ab

	18:1(9
	26.2 ( 1.4
	25.4 ( 0.9
	21.8 ( 1.31
	10.9 ( 0.7
	14.0 ( 1.9
	12.7 ( 2.0
	18.1 ( 1.1ab
	16.1 ( 1.3a
	21.4 ( 0.2b

	18:2(6
	10.5 ( 0.5
	10.9 ( 0.5
	12.0 ( 0.21
	4.2 ( 0.5
	5.2 ( 1.1
	4.2 ( 0.5
	2.7 ( 0.2
	2.2 ( 0.1
	1.7 ( 0.7

	18:3(3
	0.6 ( 0.1a
	2.1 ( 0.4b
	0.4 ( 0.05a
	0.86 ( 0.1a
	2.2 ( 0.1b
	tr
	1.2 ( 0.1a
	2.0 ( 0.1b
	n.d.

	18:3(6
	0.6 ( 0.1
	0.5 ( 0.2
	tr
	0.2 ( 0.0
	n.d.
	n.d.
	tr
	n.d.
	n.d.

	20:1(9
	0.7 ( 0.1
	0.8 ( 0.1
	n.d.
	0.55 ( 0.0a
	1.1 ( 0.1b
	n.d.
	0.42 ( 0.1
	tr
	n.d.

	20:2(6
	1.2 ( 0.1a
	1.1 ( 0.1a
	1.7 ( 0.12b
	1.3 ( 0.5ab
	2.4 ( 0.1a
	0.47 ( 0.2b
	2.5 ( 0.3a
	5.2 ( 0.3b
	1.5 ( 0.6a

	20:3(6
	5.8 ( 0.4a
	4.4 ( 0.3a
	8.5 ( 1.89b
	5.3 ( 0.5a
	3.9 ( 0.6a
	7.2 ( 0.6b
	4.7 ( 0.7
	4.2 ( 0.1
	3.0 ( 0.5

	20:4(6
	3.2 ( 0.3
	2.5 ( 0.4
	2.7 ( 0.41
	10.4 ( 0.9a
	6.4 ( 0.7b
	14.6 ( 0.5c
	24.5 ( 1.7a
	23.0 ( 1.8a
	36.5 ( 2.7b

	20:4(3
	n.d.
	1.0 ( 0.4
	0.7 ( 0.30
	n.d.
	3.2 ( 0.4
	2.2 ( 0.8
	n.d.
	n.d.
	tr

	20:5(3
	0.6 ( 0.1ab
	0.7 ( 0.1a
	0.1 ( 0.05b
	0.97 (0.1a
	1.5 (0.1b
	tr
	1.1 ( 0.2a
	2.1 ( 0.3b
	tr


	Table 2 (continued)
	
	
	
	
	
	
	
	

	FA
	PC
	PE
	PI
	FA
	PC
	PE
	PI
	FA
	PC

	
	Control
	Linseed Oil
	Corn Oil
	Control
	Linseed Oil
	Corn Oil
	Control
	Linseed Oil
	Corn Oil

	22:5(3
	0.6 ( 0.1
	1.3 ( 0.3
	0.8 ( 0.19
	1.7 ( 0.2
	2.2 ( 0.4
	1.9 ( 0.3
	1.1 ( 0.0
	1.3 ( 0.2
	n.d.

	22:6(3
	4.7 ( 0.4
	5.6 ( 0.5
	5.2 ( 0.96
	15.4 ( 0.9
	16.1 ( 0.7
	14.0 ( 0.8
	5.5 ( 1.0a
	5.2 ( 1.1a
	1.7 ( 0.4b

	24:5(3
	n.d.
	tr
	0.35 ( 0.00
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	( SFA
	40.4 ( 0.6
	40.0 ( 1.7
	41.2 ( 3.1
	41.7 ( 1.6
	44.3 ( 2.7
	43.0 ( 5.3
	36.6 ( 1.0
	38.4 ( 2.8
	35.2 ( 0.1

	( MUFA
	30.1 ( 1.5
	31.1 ( 1.2
	27.0 ( 1.7
	12.2 ( 0.9
	14.6 ( 1.4
	13.7 ( 2.6
	18.9 ( 1.0ab
	17.1 ( 0.6a
	21.4 ( 0.2b

	( PUFA
	27.2 (1.2
	27.1 ( 1.2
	31.8 ( 3.6
	40.2 (1.9
	37.7 ( 3.1
	43.3 ( 21.1
	43.2 ( 0.4
	43.4 ( 2.3
	43.4 ( 0.1

	( (3
	6.4 (0.6
	9.1 ( 1.0
	6.8 ( 1.6
	18.9 (1.2
	20.5 ( 1.1
	17.0 ( 2.5
	7.6 ( 1.0a
	8.5 ( 1.5a
	2.7 ( 0.6b

	( (6
	20.9 ( 0.8a
	18.6 ( 0.3a
	24.9 ( 2.2b
	21.2 (1.1a
	19.2 ( 1.0a
	26.3 ( 0.7b
	29.7 ( 1.4a
	28.6 ( 3.1a
	41.6 ( 1.0b

	(3/(6
	0.30 ( 0.0a
	0.54 ( 0.0b
	0.27 ( 0.1a
	0.89 ( 0.1a
	1.3 ( 0.1b
	0.64 ( 0.1a
	0.26 ( 0.0
	0.31 ( 0.1
	0.07 ( 0.2



FA – fatty acid; SFA – saturated FA; MUFA-monounsaturated FA; PUFA – polyunsaturated FA; n.d. – non detected; tr – traces (<0.1%)
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