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SUMMARY '

To explore the useness of fish oil (active EPA-cod liver oil) as a source of
eicosapentaenoic acid (EPA, 20: 5n. 3), this study was performed on a total
of 120 Fayoumi pullets which were randomly allocated into three equal
groups (40/ greup). The first group was fed on a basal control ration. It
contained 3% cotton seed oil, which had high amounts of linoleic acid (18:
2n-6) and little amounts of n-3 polyunsaturated fatty acids. The other two
groups were fed on a modified diet in which 50% and 100% of cotton seed
oil was replaced by active EPA-cod liver oil (rich in omega-3
polyunsaturated fatty acids), respectively. The results showed that, addition
of active EPA-cod liver oil particularly improved egg weight, egg mass
production and feed conversion. However, the levels of plasma
triacylglycerol, total cholesterol and low density lipoprotein were decreased.
A significant increase (p<0.01) in the three different omega-3
polyunsatureated fatty acids a-linolenic, (18:3 n-3), eicosapentaenoic, (EPA,
20:5 n-3) and docosahexaenoic, (DHA, 22:6 n-3) acids were observed in the
liver and egg yolk of hens fed on fish oil for two months, the duration of the
experiments.

Key words: Hen's egg - Fatty acids - Enrichment.
INTRODUCTION

Beneficial effects of fish oil are mediated by its high contents of long-
chain omega (n)-3 fatty acids, main'y eicosapentaenoic acid (EFA, 20: 5 n-3)
and docosahexaenoic acid (DHA, 22: 6n-3) (Dyerberg and Jorgensen,1982).
Omega-3 polyunsaturated fatty acids compete with arachidonic acid (AA,
20:4n-6) for the C-2 position of phospholipids in rats (Dyerberg et al.,1986)
possibly reducing the formation of vasoconstrictor, prothrombotic and pro-
inflammatory metabolites. Fatty acid of n-3 family are, also, known to inhibit
the desaturation of n-6 fatty acids (Huang et al., 1992). Subsequent studies
have shown a considerable lowering of plasma lipids particularly of
tr
rich lipoprotein particles in the liver (Nestel et al, 1984 and Wong e al.,
1988), increasing beta oxidation (Yamazaki et al., 1987), decreasing activity
of esterifying enzymes (Rustan et al., 1988) and diversion to phospholipid
formation (Wong et al, 1985) are all mechanisms by which fish oil may
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inhibit triacylglycerol and subsequently very low density lipoprotein (VLDL)
production, in addition to decreased hepatic phosphatidate phosphohydrolase
activity (March et al., 1987). Because the de novo synthesis of
phosphotidylcholine is required for VLDL secretion (Yao and Vance, 1988)
and changes in cytidylytransferase activity could account for decreased
VLDL output (Halminski ef al, 1991), it has been recognized recently by
Farrell, (1993 and 1996) that the intake of n-3 fatty acids significantly
(p<0.01) increases high density lipoprotein (HDL) and significantly (p<0.05)
decrease LDL. But fish is expensive and often irregularly supplied, it may be
contaminated with heavy metals, pesticide residues and contain pathogenic
microorganisms, beside, some consumers do not like fish, thus, their dietary
supply of the omega-3 polyunsaturated fatty acids is low and having a large
imbalance of omega-6 : omega-3 fatty acids. Therefore, the possibility of
enriching the hen’s eggs with omega-3 fatty acids by modifying the hen’s diet
with a mixture of edible oils (Fish oil, active EPA-cod liver oil) was
proposed.

MATERIALS AND METHODS

Birds:

A total of 120 pullets of Fayoumi breed (20 weeks old) were
obtained from Faculty of Agriculture, Alexandria University. The birds were
divided into three equal groups (four replicates of 10 birds for each group)
and housed in a conventional three tires laying battery (3 birds/ cage of 40 X
40 X 44 cm) throughout the experiment. Feed and water were supplied ad
libitum. The feed was offered to pullets at, a rate of 50 g/ hen/ day, for 2
months. The ingredient and chemical composition of the basal diet is shown
in Table 1.
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Table 1: The percentage composition and chemical analysis of the

basal diet
Ingredients Control **Chemical analysis
basal diet

White corn, ground 63.90 ME (Kcalkg) | 2855
Soybeanmeal 1. 2044 | Moisture o] 9.86

Wheat bran 200 Crudeprotein | 18.00

Fishemeal 1 5.00 Ether extract 3.85

Bonemeal .. 143 ...l Crude fiber 332
_Cotton seed oil .3.00 | Nintrogen free extract
| Active EPA-cod liveroil | = ASH
| Lime stone, ground | 048 | Calcium

Common Salt D30 . Available

Premix 0.25 Lysine
.......................................... B s o

*Premix (Supplied per kilogram final feed): it. A: 10,000 IU , vit. D; : 2,500
IU, vit. E: 11 mg, vit. K: 1 mg, vit.B; . 5 mg, vit Bs. : 3 mg, choline chloride:
500 mg, pantothenic acid: 11 mg, folic acid: 1 mg, niacin: 30 mg, vit. By . 10
mg, biotin: 75 mg, Mn: 60 mg, Zn: 45 mg, Fe: 60 mg, Cu: 5 mg, Se: 0.1 mg
(Fizer premix).

**Chemical analysis according to NRC (1984).

The sole fat source for the basal diet, was 3% cotton seed oil, which
contained high amount of linoleic and little amounts of n-3 polyunsaturated
fatty acids. For the treated pullets, the fat source was fish-oil (Active EPA-
30 British cod liver oil Ltd.), being supplied by Prof. Farkas Tibor Biological
Research Center of the Hungarian Academic of Science, Szeged, Hungary,
which contained high levels of linolenic acid and high levels of 18:3 n-3 ,
20:5 n-3 and 22: 6n-3. The first supplemented group was switched to a fish
oil replacing (50%) of the cotton seed oil, while the second supplemented
group was switched to a fish oil replacing (100%) of the cotton seed oil after
2 weeks feeding on control basal diet. The fatty acid composition of the
experimental oils and diets are represented in Table 2.
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Table 2: Fatty acid composition of experimental oils and diets
_(percent of total fatty acids)

Fatty acid Experimental diets
Experimental oils
Yowlw Basal diet | Repletion diets
(Active EPA-30)
Fish oil (Active Cotton diet 1 diet 2
EPA-30) seed oil
o [ 520 17770 1440 | 436 | 433
16:0 154 107 144 | 1447 | 1454
16:1n-7 170 - - 0.11 0.23 |
i8:0 2.50 210 17207208
18:1n-9 o AN > = 1 - 2547
18:2 n-6 1.40 51.6 50.82
_______ 18303 [R50 190 1108
20:4 n-3 2.70 - R, . 0.04
20:5 n-3 b o S SUESS . 0. R 030 .
...... 22506 | 060 01O,
225n3 | . 1.70 O e 0.02
22603 ) .. 108 ... N N 0.16 1.032
Total n-3 427 0.30 1.90 2.50

Basal diet, mixture of 3% cotton seed oil and 0.85% others oils.

Repletion diet (1), mixture of 1.5% active EPA-30 + 1.5% cotton seed oil +
0.85% others oils.

Repletion diet (2), mixture of 3% active EPA-30 + 0.85% others oils.

Fresh diet was prepared every two days and dietary oils were stored
in a refrigerator under nitrogen at all times. Food intake was recorded for the
3 groups daily. Water was supplied to pullets through automatic nipples
provided in cages. The experimental feeding period using these diets
extended for 60 days. The pullets were subjected to an average lighting
period of 15 hrs. daily during the whole experimental period.

Body weight of laying pullets in different groups was recorded at the start
and end of the experiment.

Eggs produced the various groups were collected daily and average
daily egg production, egg weight and egg mass for each group were
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calculated. 10 eggs were collected to estimate average egg quality for each
group (El-Aggoury et al., 1989).

Blood samples were collected in heparinized tube and kept on ice for
plasma separafion by centrifugation. Specimens of liver tissues were also
collected at the end of the experiment for lipid analysis.

Biochemical analysis of plasma:

Total plasma lipids were determined colorimetrically using sulpho-

phosphovanillin reaction as described by Frings e7 al.,(1972). Phospholipids
were determined by the method of Connerty ef al, (1961) in which the
protein was precipitated by trichloracetic acid.
Plasma triacylglycerol, total cholesterol and high density lipoproteins were
determined by using of enzymatic method of Spin react kits according to the
methods of Sidney and Bernard (1973), Zak et al, (1954), and Lopes-
Virella et al. (1977), respectively.

Very low density lipoprotein (VLDL) was calculated by division of
triacylglycerol/ 5 - mg/dl. Meanwhile, the low density lipoprotein was
calculated as total cholesterol- (HDL + VLDL) = mg/dl according to Bauer
(1982).

Extraction of total lipids

Liver tissues and egg Yolk were collected from treated and control
pullets, and the total lipids were extracted according to Folch et al., (1957).
The samples were transferred in the presence of dry methanol containing 5%
HCL at 80°C urder CO; for 2.5 hrs.

Gas chromatography of fatty acid methyl esters:

Methyl esters were separated using a Hewlett- Packard 5890 II gas
chromatography, equipped with a capillary column coated with SP2330 of
0.25m thickness (0.25mm I1.D.x 30mi CPS-Li Quadrex, New Haven, CT,
U.S.A). High- purity nitrogen was applied as carrier gas with a pressure of
230 KPa. Hydrogen was used at 100 kP a and 280 KP a. The dual column
system was programmed from 160°C to 200°C to give partial separation of
18:3 n-3 at a flow rate of 1°C/min. The detector temperature and injector
temperature were 250°C and 230°C, respectively. The peaks were identified
by means of primary and secondary standards (Fig. 1) and by plotting log
relative elution temperature versus the number of carbon atoms (Schmit and
Wynne, 1966). The percentage composition was calculated as weight
percentage (%w/w) using a Hewlett-Packard 3396A integrator.

Statistical analysis of the recorded data were done using Statistical
Analysis System (SAS, 1994 a microcomputer version).
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RESULTS
The results are illustrated in Tables 3 - 6 and Figures 1 - 3).

DISCUSSION

Effects of fish oil feeding on the performance and egg quality of
Fayoumi pullets:

Average body weight of the layer hens at the start and end of the
experiment are shown in Table 3. Statistical analysis of these data revealed
no significant differences between all groups at the start of the experiment,
while at the end of it, a significant (P<0.01) increase was detected in the
treated group (100%) compared with the control one. These findings agree
with the conclusion of Fortun and Lebas (1994); Xiccato et al. ( 1995) and
Esso et al. (1997) who found that the inclusion of fats (linseed and sunflower
oils) in the diet, even in low proportions, seemed to stimulate the energy
intake, feed intake and consequently induced a high litter weigh gain, with a
positive effect on the performance of rabbit does.

It can be seen from Table 3. that, the feeding pullets on the different
concentrations of fish oil under natural day light, increased the egg number,
egg weight and consequently egg mass increased with increasing EPA
concentrations in the diet. These results are supported by work of March
and MacMilan (1990) and El-Katcha (1990) in which other vegetable oils
have been tested.

From these results, it could be concluded that the significant effect of
feeding fish oil on egg mass may be mainly due to its significant effect on egg
number and egg weight (El- Aggoury et al., 1989).

Regardless the effect of fish oil, it was noticed that pullets fed n-3 FA
laid eggs without any significant changes in the shell thickness (0.0329 mm)
compared to those fed on the basal diet (0.0328) Table 3. It is well known
that, shell thickness differed greatly according to the amount of calcium
deposited on the formed egg during its maintenance in the uterus. The rate
and amount of calcium deposited depends mainly on parathormone and
calcitionin hormones (Radwan et al.., 1989). Therefore, the present findings
are in agreement with the results of Combs and Helbacka (1960) who
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concluded that egg shell thickness was not significantly affected by the level
of fat in the diet.

Albumin (white) and Yolk weight, there was a non significant
decrease in avérage albumin weight with the increase of EPA concentration
in the diets (Table 3). At the same time, the pullets kept under natural
photoperiod and fed on the different concentrations 1.5 and 3% of fish oil
laid eggs characterized with their higher yolk weight (19.96 and 22.58 mg)
compared with those fed on the basal diet (17.97 mg). These results are
supported by the observations of March and Amin (1981). Also yolk/
albumin ratio increased slightly with increasing fish oil supplementation.

Feed conversion, the addition of fish oil improved feed conversion
and efficiency of food utilization for egg production Table 3. The averages
were 2.42 and 2.31 in the supplemented groups with 1.5 and 3% fish oil
respectively, compared with control group 2.65 (P<0.05). The present
results are in agreement with finding of Sell et al. (1976), who found that the
addition of linseed oil (18:3 n-3 rich oil) improved feed conversion for egg
production.

Effect of fish oil on the plasma lipoprotein metabolism in laying hens:

The effects of fish oil (Active EPA-Cod liver oil) on the plasma lipids
and lipoprotein levels of laying hens (pullets) fed basal diet (control group)
and the two different active EPA concentrations 1.5 and 3.0% (treated
groups) are summarized in (Table 4). As shown in this table, the total plasma
lipids, cholesterol, low and very low density lipoproteins (LDL and VLDL)
and triacylglycerol (TG) were significantly (P<0.01) decreased in the pullets
fed on fish oil rich in (omega-3 polyunsaturated fatty acids compared to the
control group, while the total phospholipids and high density lipoproteins
were significantly (P<0.01) increased. Such decreases and increases in these
parameters agreed with the results of Abdulla (1994), El-Shazly et al. (1995)
and Farrell (1996) who found that the linolenic acid (18:3n-3) of linseed oil
has the same effectiveness in reducing the levels of blood lipids and
lipoproteins.

The reduction in hen’s plasma TG by dietary fish oil is suggested
mainly from the inhibition of hepatic VLDL production (Nestel et al., 1984;
Popp-Snijders et al., 1987), and reduction of hepatic synthesis and secretion
of TG by decreasing the activity of acyl-coenzyme A and 1,2-diaclglycerol-
acyl transferase (Rustan et al., 1988) as well as increasing proximal beta
oxidation activity (Yamazaki et al., 1987).
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The highly significant (P<0.01) decrease in plasma cholesterol, LDL
and VLDL caused by supplementation of active EPA was more clearly
apparent with the use of the higher concentration (3%) than with the lower
ones (1.5%) Table 4. This appears to be in close agreement with the findings
of Shephered et al., (1980) and Fernandez et al. (1992) who concluded that,
the diet containing PUFA lowered the LDL-cholesterol concentration in
normal subjects. They attributed these findings to the increase in the
expression of hepatic receptor for LDL, increased LDL apo-B fraction
catabolic rate and decreased LDL-apo-B production. Harris (1989) and Huff
and Telford (1989) reported that, the VLDL-Cholesterol significantly
reduced after supplementation with salmon oil (rich in omega-3 FA) in
normal subjects due to the increased conversion of TG rich apo-B to LDL-
apo-B. This is due to enhancement of degradation of TG rich lipoprotein
(Ruhling et al,,1984) or to the activation of lipoprotein lipase system which
led to decrease of B-lipoprotein (lecithin cholesterol acyltransferase) that
mediated the incorporation of cholesterol into HDL and elevation of
cholesterol turnover rate which in turn decreased LDL-cholesterol (Erden,
1985).

The hypocholesterolemic effect of fish oil may be attributed to the
oxidation of cholesterol to bile acids, interfering with cholesterol absorption
through the formation of insoluble mixed crystals (Davis, 1955) and indirect
decrease of cholesterol synthesis via decreasing 7-o-hydroxylas activity
(Barbara et al., 1977).

Dietary effects of active EPA-30 on fatty acid composition of:

1 - Pullets liver:

The fatty acid compositions of the experimental diets and the liver tissues of
laying hens fed experimental diets are listed in Table 2 and 5 respectively. As
expected, dietary fatty acid composition greatly affected the composition of
hen’s liver fatty acids. Significantly higher levels of oleic (18:1 n-9)
(29.6+3.8) and linoleic (18:2 n-6) (11.1%3.2) in the liver of the pullets fed the
basal diet (3% cotton seed oil) apparently resulted from their abundance in
the diet (25.6% and 51.6%) respectively. The considerably higher level of
linolenic (18:3 n-3) (8.5) in the fish oil supplemented diets resulted in not
only generally high levels of 18:3 n-3 but also in higher levels of long chain
n-3 FA (7.320.5) especially eicosapentaenoic 20:5 n-3 and docosahexaenoic
22:6 n-3 acids in the liver of fish oil fed hens.

The total n-3 FA for hen’s liver fed 1.5% and 3% cod liver oil
supplemented diets was 2-fold (6.1+0.6) and 3-fold (7.3%0.5) respectively
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higher than that of hens fed basal diet (2.9+0.6). This indicated that dietary
linolenic acid had been extensively elongated and desaturated into long chain
n-3 polyunsaturated fatty acids, showing the importance of diet on lipogenic
processes (Cai and Curtis, 1989).

Regardless the great differences in the 18:2 n-6 levels in the diets
which were almost the only exogenous source of n-6 FA for these pullets,
the total n-6 FA level in hens fed 1.5% supplemented fish oil was very similar
(around 23%), although hens fed 3% supplemented fish oil had significantly
lower A6 desaturation (20.2£1.9) compared to those fed cotton seed oil
(24.9+3.6). These results suggested that the lower total n-6 FA level in hens
fed cod liver oil was due to the shortage of 18:2 n-6 in the diet, nather than
the influence of high levels of n-3 FA in that diet. Furthermore, levels of
individual long chain n-6 FA namely arachidonic acid (20:4 n-6) for hens fed
basal diet was even higher (13.8+1.2) than that for hens fed fish oil (8.9+1.4)
which was rich in linolenate. This was an indication that cod liver oil
selectively deposit dietary n-6 FA in hen’s liver and that the elongation and
desaturation of 18:2 n-6 appeared not or at least seriously unaffected by the
presence of high levels of 18:3 n-3 in these diets (Huang et al., 1992 and
Venkatraman et al., 1992).

2 - Hen’s egg yolk:

The values for individual FA of hen’s egg yolk are given in Table 6
and Fig. 2. It was clear that, increase in the n-3/n-6 ratio was due to an
increase in n-3 with a reciprocal decrease in n-6 FA particularly of 20:4n-6,
by reflecting the similar n-3/n-6 reciprocity in the diet (Wainwright et al
1992). Levels of 20:5n-3 and 22-6n-3 were increased by 2-fold (0.4+0.2) and
3-fold (0.6+0.2) respectively, as dietary n-3FA increased whereas, the levels
of monounsaturated fatty acids (16:1n-7 and 18:1 n-9) were significantly
decreased with increasing n-3 FA. It was shown recently in rats that with a
minimal level of 18:2 n-6 (0.3% of calories) the amount of 20:4n-6 in the
brain remained constant and beyond a minimum was independent of the
levels dietary 18:3n-3 (Bourre et al, 1988). This suggests that the present
effects on 20:4 may be specifically due to the long-chain n-3 FA.

Interestingly, levels of 20:4 n-6 were decreased in both, pullets liver
and egg yolk by partial replacement of dietary 18:2 n-6 with n-3 FA. There
are two possible mechanisms which may account for this, both related to
desaturase activity. It is known that 20:5 n-3 and 22: 6 n-3 inhibit A6 and AS
desaturase (Garg et al., 1988) which reduce the formation of 20:4 n-6 from
18:2 n-6, the presence of large amounts of 18:2 n-6 may result in substrate
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accumulation due to inhibition of A6 desaturase (Brenner, 1977). In both
instances the provision of 18: 3 n-3 would provide the effects of a decline in
A6 desaturase activity.

Therefore, it could be concluded that the inclusion of marine fish oil
in layer hen diets is of importance, since egg production, egg quality and
health of layer are affected by the energy as well as omega-3 FA content of
the diets. Also, increasing levels of dietary n-3 FA continues to increase n-3
FA and decrease the n-6 FA levels.
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Table 3
Effect of supplemented cod liver oil (Active EPA-30)
on the performance and egg quality of fayoumi pullets
Parameters Control Repletion diets

(basal diet) (Active EPA-30)

Mean + S.E | Diet (1) Mean = S.E | Diet (2) Mean + S.E
Initial body weight (Kg) | 0.959 +0.04A 0.957 + 0.08A 0.965 * 0.064
Final body weight (Kg) 1.041 = 0.05B 1.096 +0.05B 1.170 + 0.03A
Average egg weight (gm) | 37.88 +3.12 404 *1.74A 42.09 +2.50A
Average egg No. (%) 41.44 = 0.84B 45.18 + 0.52AB 48.03 x2.11A
Shell thickness (mm) 0.032 +0.001A | 0.0329 +0.001A 0.0327 £ 0.0014
Albumin weight (m, 19.92 + 2.40A 20.26 * 3.63A 19.51 +2.60A
Yolk weight (mg) 17.97 =1.14B 19.96 * 2.01AB 22.58 £2.17A
Yolk / Albumin 0.912 = 0.09A 1.045 +0.33A 1.193 £ 0.27A
Food conversion 2.65 + 0.03A 2.42 + 0.05B 2.31 £0.01C

Basal diet, mixture of 3% cotton seed oil and 0.85% other oils
Repletion diet (1) mixture of 1.5% active EPA-30 + 1.5% cotton seed oil + 0.85% other oils
Repletion diet (2) mixture of 1.5% active EPA-30 + 0.85% other oils.

The main values are the average of 10 speciements. Means within the same column with the
same superscript are not significantly different at (P<0.01)
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Table 4
Effect of cod liver oil (active EPA-30) supplementation
on plasma lipids and lipoproteins in Fayoumi pullets.
: Control Repletion diets (Active EPA- k1]
mg/dl Basal diet Diet (1) Diet (2)
Mean = S.E. Mean + S.E Mean + S.E |
Total lipid 558.52 +9.19A 507.22 +4.48B | 52267+ 6.20C
Phospholipids 142.82 +2.12C 171.26 *2.44B 183.81 * 4.32A
Triacylglycerol 171.43 + 2.30A 437.58 + 2.06B 100.78 + 3.68C
Cholesterol 243.82 +8.27A 198.38 + 4.61B 195.88 + 2.36B
High density lipoprotein 73.24 + 2.08C 99.44 +327B 138.48 + 3.20A
(HDL)
Low density lipoprotein 136.39 + 6.70A 68.37 + 4.47B 38.10 + 0.75C
(LDL)
Very low density lipoprotein | 34.29 + 0.46A 27.52+0.41B 20.20 +0.75C
(VLDL)

Basal diet, mixture of 3% cotton seed oil and 0.85% other oils

Repletion diet (1) mixture of 1.5% active EPA-30 + 1.5% cotton seed oil + 0.85% other oils
Repletion diet (2) mixture of 1.5% active EPA-30 + 0.85% other oils.

The given values are the average of 6 speciements. Means within the same column with the
same superscript are not significantly different at (P=0.01)
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Table 5
Effect of cod liver oil (Active EPA-30) supplementation
on the fatty acid composition of the Fayoumi pullets liver

Fatty acids Control Basal diet Repletion diets (Active EPA-30)

% wiw Mean + S.E Diet (1) Mean = S.E | Diet (2) Mean = S.E
16: 0 25.65 = 1.05B 2362+ 1.12B 30.61 = 0.68"
18:0 13.33 = 1.74B 17.43 = 1128 13.42 = 0.878

T.SFA 38.98 = 1.31B 41.03 = 0.52B 44.01=032%

16:1 »-7 228 + 0.54A 0.95 = 0278 0.06 = 0.02B

15:1 9 29.59 + 1.58 25.70 = 1.24" 27.36=1.11°

T.MUFA 31.87 = 1.998 26.64 = 1.37B 27.36 = 0.687B

18:2 n-6 11.09 = 1344 10.35> 0.89% 11.23 = 0.688

18:30-3 0.17 = 0.054 0.45 = 0.042 0.35 = 0.05B

20:4 n-6 13.78 = 0.51A 13.55 = 1,198 £.96 = 0.59B

20:5 03 0.58 = 0.14B 13120124 117+ 0128

22:6 -3 213 2 0.24€ 43320208 57420198

T.PUFA 28.27 = 1307 29.97 = 0.98° 271220934

»-3 2.90 = 0.27€ 6.08 = 0.25B 7.26 = 0.19%
»6 24.87 + 1.49° 23.89 = 0.74A 20.19=0.798
»-3/0-6 0.1220.01€ 0.25 = 0.004B 03420014
Sat/Unsat 0.652 = 0.04C 0.725 = 0.02B 0.808 = 0.014

Basal diet, mixture of 3% cotton seed oil and 0.85% other oils
Repletion diet (1) mixture of 1.5% active EPA-30 + 1.5% cotton sced oil + 0.85% other oils

Repletion diet (2) mixture of 1.5% active EPA-30 + 0.85% other oils.

The main values are the average of 6 speciements. Means within the same column with the
same superscripl arc not significantly different at (P<0.01). Only the most common fatty acid

are listed.
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Table 6
Effect of cod- liver oil (active EPA-30) supplementation
on the fatty acid composition of the hen’s egg yolk
Fatty acid Control Repletion diets (Active EPA-30)
patterns (w/w%) Basal diet | Diet (1) Mean = S.E | Diet (2) Mean < SE

16:0 25.25 +0.83B 26.96 + 0.65B 32.06 + 0.99A
18:0 9.99 = 0.67A 9.11 + 0.43A 9.70 + 0.57A
T.SFA 37.84 + 0,944 36.07 + 0.77A 41.81 + 0.87A
16:1 0-7 4110507 4.50 + 0.264 248+ 031B
18:1 -9 4316 = 1.50A 40.16 + 0.514 32.78 + 1.06B
T.MUFA 47.26 + 1.89B 44.68 + 0.56B 3527 + 1.14A
18:2 n-6 10.78 +0.46B 10.72 + 0.42B 12.61 + 0,547
18:3 n-3 0.21 + 0.03B 0.36 + 0.05A 0.26 + 0.03AB
20:4 n-6 3.96 +031A 2.61+0.14B 3.03 + 0208
20:5 n-3 0.22 + 0.04B 0.36 + 0.03A 0.62 + 0.054
22:6 -3 1.76 + 0.12C 4.67+0.23B 6.60 + 0.194
T.PUFA 16.89 +0.75C 18.99 + 0.49 B 22.88 + 0.57A
n-3 2.19+0.12€ 5.71+0.23B 7.53 +0.18A
n-6 14.95 + 0.724 1324 + 0.33B 15.62 + 0.50A
n-3/n-6 0.15 + 0.01€ 0.43 + 0.02B 0.48 + 0.014
Sat/Unsat 0.538 + 0,038 0.570 + 0.02B 0.722 + 0.02A

Basal diet, mixture of 3% cotton seed oil and 0.85% other oils

Repletion diet (1) mixture of 1.5% active EPA-

Repletion diet (2) mixture of 1.5% active EPA-30 + 0.85% other oils.

The given values are the average of 10
same superscript are not significant]

are listed.
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Fatty acid composition of egg yolk in hens
fed on the fish-oil supplemented diet
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