as high-energy ingredients, their energy value being
more than twice as high as that of other ingredients.
However the effects of fats and oils, when incorporated
into diets for poultry, are attributable to the mechanisms
of fat digestion and abserption. Oils from plant origin,
such as soybean oil, contain high levels of unsaturated
fatty acids and are more completely digested by fowl
than animal fats such as lard and tallow, which contain
higher proportions of saturated fatty acids. (Leeson and
Atteh, 1995). Both saturated fat and cholesterol in the
overall diet can increase cholesterol concentrations in
the blood. Numerous clinical trials have documented
that when individuals are fed egg yolks, their blood
cholesterol levels rise. Adding two egg yolks to an
otherwise low cholesterol and low saturated fat diet oleic acids (Atteh and Leeson, 1985).
causes a 10% increase in blood cholesterol levels. This
corresponds to an increase in heart disease risk of 20%
(Anonymous, 2001).

cholesterol content with only little practical success. An
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ABSTRACT

The purpose of this study was to assess the effect of canola and soybean oils on egg production and
cholesterol in layers. For this purpose, 15 experimental units (8 layers per experimental unit) were
randomly allotted to 5 dietary treatments (3 experimental units/treatment) containing 2.5% canola oil. 5%
canola oil. 2.5% soybean oil, 5% soybean oil and control without any oil (all five rations were isocaloric
and isonitrogenous) for a period of 9 weeks. Effect of these treatments on production parameters including
egg production, egg mass, weight gain. feed intake and feed conversion ratio and egg quality parameters
including shell thickness, albumer quality, yolk index, egg cholesterol level and yolk fatty acid
composition were studied. The results indicated that the effect of canola and soybean oils on egg
production and egg mass was non-significant. Significantly (P<0.05) less yolk cholesterol was found in
hens fed diets containing oils compa:ed with the control. Palmitic fatty acid content and total saturated fatty
acids (SFA) content decreased as oils percentage increased. Total Polyunsaturated fatty acids (PUFA)
content was significantly (P<0.01) greater in canola and soybean oil fed hens eggs than the control diet fed
hens eggs. Addition of 5% canola oil to the diet resulted in yolk omega-6:0omega-3 PUFA being
significantly lower (P<0.01) than those of the control diets.

Key words: Egg production, egg mass, weight gain, egg cholesterol, fatty acids, omega-6 PUFA, omega-3 PUFA

INTRODUCTION alternative way is to reduce the cholesterogenic effects
of eggs by altering yolk fatty acid composition. The
Fats and oils are included in poultry diets primarily  cholesterol-lowering effects of n-6 polyunsaturated
fatty acids (PUFA), mainly linoleic acid, have been
known for decades, whereas the hypocholesteremic |
properties of monounsaturated fatty acids, such as oleic
acid. and especially the n-3 PUFA such as linolenic
acid, eicosapentanoic acid, and docosahexaenoic acid.
have been recognized only recently (Grundy, 1986).
Extensive studies have unequivocally demonstrated that
feeding diets rich in oleic, linoleic, or linolenic acid
resulted in large increases in their concentration in yolk
total lipids (Nwokolo and Sim, 1989; Caston and
Leeson, 1990) but the effect of fatty acids was non-
significant on egg production and egg weight of laying
hens fed diets supplemented with 8% of either palmitic
acid or oleic acid or a 50:50 mixture of palmitic and

Many attempts have been made to reduce egg

2

Canola and soybean oils have the best fatty acid
ratio: these are low in salurated fatty acids (SFA) which
increase blood low density lipoprotein cholesterol
(LDL-c) levels. high in monounsaturated fatty acids
(MUFA) which may lower blood LDL-c levels and



PUFA which also lower blood LDL-¢ levels. Canola oil
has the lowest level of satwrated fat. This research
project has been planned to study the effect of canola
and sovbean oils on the egg production and feed
efficiency. egg cholesterol level. serum cholesterol.
mglycerides. 1.D1.-c and HDL-c. fatty acid composition
of ege volk and the ratio ot n-6 n-3 PUFA.

MATERIALS AND METHODS

In this study. 120 lavers ot same weight (av. 1603
u) and age (41 weeks) were divided into
experimental unns (8 laser per replicate) and were
randomly allotted 10 3 different dietary treatments (A.
B. C. D and £ containing no oil. 2.5% canola oil. 3%
canola oil. 2.5% sovbean oil and 3% sovbean oil
respectively (3 replicates per treatment). These birds
were kept at Poultnn Research Center University of
Auriculture. Faisalabad and were fed the experimemal
ratons for a period of 9 weeks. The ratons were
formulated according to National Research Council
(1994) nutrient requirements of laving hens (Table-1)
and analx zed for their proximate composition (AOAC.
1990).

Fug production was recorded and ege mass was
calculated daily . Feed intake was calculated weekly and
body weights of lasers were determined after every wo
weeks. The egzg volk cholesterol was determined at 0.
21, 42 and 63 davs and the egg volk famy acid
composition was determined onlhy at the end of

1
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experiment (at 63" day ). Six eggs from each treatment
(two eggs per replicate) were randomly selected for
analvsis. The eges were weighed and broken to weigh
their volks. Total lipids present in a homogenized
sample of ewg volk were extracted according to the
method of Folch er a/. (1957) and ege volk cholesterol
was determined according 1o Abeel ¢r wl. (1932). For
fatty acid determination the lipids extracted were
esterified and idenufied according to Javed ¢ ol
(1991,

Statistical analvsis

The data collected were analvzed by completely
randomized design with factorial arrangements (Steel
and Torrie. 1980). The Least Significant Difference test
was used to determine significant differences between
mean values obtained from difterent treatments

* RESULTS AND DISCUSSION

Egg production

Effect of canola and sovbe on egg
production in lavers was non-sign@icant. Maximum
eggs were produced by hens fed ration containing %o
canola oil i.e. 5.07 eggs per bird per week as compared
1o 4.75 eggs per bird per week by control group
(Table 2). Roth-Maier ¢r al (1998) also showed that
egu production was not influenced by the use of oil
seeds.

oils

~ Table 1: Feed composition (%) and calculated nutrient analysis

Ingredient Control 2.5% 5% 25% 5%
Canola oil Canola oll Soybean oll Soybean oil
Maize 27 27 27 27 27
Wheat B85 8 8 8 8
Wheat bran 0 7 13 7 13
Rice ! 18 12 6.5 12 6.5
Rice polishing 8 9.5 2 55 2
Canola meal 6 6 55 6 55
Soybean meal 15 15 15 15 15
Corn gluten 30% 3 2.5 3 25 3
Molasses 5 45 475 45 475
Dicalcium phosphate 15 1.5 1.5 2 i 1.5
Limestone 775 B.25 8.5 8.25 BS
Canola oil 0 25 5 ] 0
Soybean oil 0 0 0 25 5
Methionine 0.25 0.25 0.25 0.25 0.25
Total 100 100 100 100 100
Calculated nutrient analysis
Crude pretein 16.13 16.18 16.16 16 18 1616
Metabolizable energy 2733 2731 2736 2731 2736
Crude fat 26 2.5 22 25 22
_Crude fibre 47 4.9 48 49 48




Egg mass

The result showed that effect of canola and
soybean oils on egg mass was non-significant.
Maximum egg mass was produced by hens fed ration
containing 5% canola oil (0.276 kg/bird/week) as
compared to control (0.265 kg/bird/week). Our results
corroborate with findings of Roth-Maier ef a/. (1998),
who reported that egg mass was not influenced by the
inclusion of fat source. But Shafey, (1998) reported that
hens fed fat diet produced more egg mass than control.

Feed conversion ratio

The results of the present study showed that effect
of canola and soybean oil in layer rations on feed
conversion ratio (FCR) was non-significant. However,
FCR per dozen of egg was better in birds fed ration
containing 5% soybean oil (1.49) as compared to
control (1.60), while ration containing 2.5% canola oil,
5% canola oil and 2.5% soybean oil hav= almost similar
FCR i.e. 1.55, 1.56 and 1.58, respectively. Similarly,
FCR/Kg egg mass was better in birds fed ration
containing 5% canola oil (2.23) as compared to control
(2.33). However, the difference was non-significant
(Table 2). Our results are in agreement with the work of
Roth-Maier er al. (1998), who reported that FCR was
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not significantly affected by addition of fats and oils in
layer diet.

Body weight

The results showed that inclusion of canola and
soybean oils in layer ration did not affect their body
weight significantly. Since increase in body weight of
layers was negatively correlated with egg production,
so reduction of body weight in layers by inclusion of
oils was favourable factor in increasing egg production.
Maximum weight was recorded in control i.e. 1601.06
gm while the lowest weight was in layers fed ration
containing 2% canola oil i.e. 1573.30 gm. (Table 2).
Our results are in agreement with work of An and
Kang, (1999), who reported a non-significant difference
between live weight gain in layers fed sunflower,
linseed and fish oil. Baucells et a/. (2000) also reported
similar results.

Physical properties of eggs

Egg weight

The results of present study showed that oils in layer
rations did not improve egg weight, although feeding of
ration containing 5% canola oil showed higher egg
weight (57.75 gm) compared to control (56.84 gm).

Table 2: Means for fortnight live body weight, egg production, egg mass, feed consumption/bird/week, feed
conversion ratio/doze eggs and feed conversion ratio/kg egg mass of layers of five groups

]

Control 2.5% 5% 2.5% 5%
3 0% oil Canola oil Canola oil Soybean oil Soybean oil
Live body weight (gm) 1601.06 1573.30 1573.40 1582.72 1594.72
Egg production egg 4.750 4.77 5.07 4.83 4.87
no./bird/week i
Egg mass/bird/week (kg) 0.265 2.66 0.276 0.266 0.275
Feed 0.640 0.639 0.64 0.641 0.640
consumption/birdiweek,
(kg)
Feed conversion 1.600 1.55 1.56 1.58 1.49
ratio/dozen eggs
Feed conversion ratiokg  2.330 2.29 223 224 2.24
_egg mass

Values of all parameters among five groups did not differ statistically

Table 3: Mean values for egg weight, egg shell thickness, egg albumin quality (H.U), yolk index and egg yolk

cholesterol for layers of five groups

Control 2.5% 5% 2.5% 5%

0% oil Canola oil Canola oil Soybean oil Soybean oil
Egg weight (gm) 56.84a 57.11a 57.75a 57.66a 57.68a
Egg shell thickness (mm) 0.329a 0.33a 0.335a 0.33a 0.337a
Egg albumin quality 78.44a 78.72a 79.04a 78.53a 78.83a
(Haugh unit)
Yolk index 0.424a 0.427a 0.435a 0.425a 0.435a
Egg cholesterol (mg/egg)  219.56b 210.78a 201.00a 207.56a 211.89a

Values with different letters within a row differ signiﬁcantly (P <0.05)



When the concentrations of oil was increased the gg
weight also increased i.e. in 2.5% soybean oil it is 57.66
gm and in 5% soybean it is 57.68 gm (Table 3). The
results in the current study corroborate with work of
Roth-Maier er al (1998) who reported that egg weight
was not influenced by dietary fats. Similarly, Baucells
¢t al. (2000) showed that egg weight was not influenced
by inclusion of dietary oils. But Shafey (1998) reported
that oil supplementation increased the egg weight as
compared to control diet.

Shell thickness

The results showed that effect of inclusion of
canola and soybean oils on shell thickness was non-
significant (Table 3). Maximum shell thickness that is
0.337 mm was in eggs of layers fed ration containing
5% soybean oil while the lowest shell thickness was
0.329 mm in control. These results are in agreement
with the studies of Roth-Maier, et al. (1998), who
showed that dietary oils did not influence egg quality
characters.

Albumin quality

The results of the present study showed that effect
of rations on albumin quality (Haugh unit) was non-
significant, although layers fed ration containing 5%
canola oil showed maximum value of haugh unit i.e.
79.04 as compared to control i.e. 78.44 (Table 3). Our
results are in agreement with Roth-Maier ef al. (1998),
who showed that haugh unit was not changed by the
addition of oils in layers diet.

Yolk index
The results showed that the effect of inclusion of
canola and soybean ojls on yolk index was non-

significant (Table 3). However, dietary level of 5% -

canola and 5% soybean oil both had maximum yolk
index that is 0.435 and lowest yolk index was in control
diet fed group which was 0.424.

Chemical properties of eggs

Egg yolk cholesterol

Results of the present study showed that egg yolk
cholesterol decreased significantly (P<0.05) from 219.5
to 200.4 mg/egg from 0 to 63 days. Inclusion of 5%
canola oil in layer rations resulted in 201.00 mg/egg
yolk cholesterol as compared to 219.56 mg/egg from
birds fed control diets (Table 3). The LDL cholesterols
are the principle carriers of cholesterol in the blood
stream (Grundy, 1987). The LDL receptor activity was
increased by MUFA (Mattson and Grundy, 1985).
Since liver and serum cholesterol were decreased by
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inclusion of vegetable oils (Grundy, 1989), so
deposition of cholesterol in egg yolk may also be
decreased. The decrease in egg yolk cholesterol by
inclusion of canola oil may be due to less deposition of
cholesterol by liver in egg yolk during yolk synthesis.

Our results are in agreements with the work of An
and Kang (1999), who showed that serum cholesterol
decreased by inclusion of MUFA and PUFA in layers
diet. But Shafey et al. (1998) and Botsoglou er al.
(1998) reported that yolk cholesterol and lipoproteins
were not affected by dietary oils.

Egg yolk fatty acid composition (total lipids)

Incorporation of 5% canola oil in the laying hen
diet increased the n-3 fatty acids in the egg yolk lipids
to 1.33% as compared with 0.607% for eggs from
control diets (P<0.01). Addition of 5% canola oil
resulted in reduction of n-6: n-3 ratio to 875 as
compared with 19.42 for control, which corroborates
with previous findings of Cherian and Sim (1991).
Todd and Jerry (1996) reported that the n-3 PUFA
content increased and n-6 PUFA content decreased as
the dietary n-6:n-3 ratio decreased. Similarly,
Phetteplace and Watkins (1989) and Channugam et al.
(1992) reported increased level of n-3 PUFA in the
brest and thigh muscle lipid of chicken fed 5% linseed .
oil compared with control.

Palmitic acid and oleic acid constituted the major
saturated and major monounsaturated fatty acid in the
yolk lipids respectively, and both were lower (P<0.01)
in 5% canola oil fed group eggs i.e. 22.32 and 12.49 as
compared with control ie. 2944 and 16.50,
respectively. The total saturated fatty acids and
monounsaturated fatty acids were lower (P<0.01) in
canola oil fed group eggs. Friedman and Sklan (1995)
and Lopez-Ferrer e al. (1999) reported that saturated
fatty acid content of yolk lipids decreased when dietary
concentration of canola oil was increased.
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