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ABSTRACT

This study was conducted in the field of geese belonging to the Agricultural Research and
Experiment Station / College of Agriculture / University of Basra for the period from
December 29, 2020 to February 22, 2021. For a period of 35 days to study the effect of adding
different levels of flaxseed oil on the qualitative characteristics and fatty acids of Chinese
goose eggs raised in Iraq. 36 geese were used in the experiment and the birds were randomly
distributed to four treatments T1 control and T2 adding 1% of flaxseed oil T3 adding 2% of
flaxseed oil and T4 adding 3% of flaxseed oil from the first day of starting the experiment until
35 Day, each treatment included 9 weights. Each treatment included three replicates and each
replicate contains three weights fed on balanced diets of energy and protein. The results of the
study showed that the treatments to which flaxseed oil was added, especially the fourth
treatment, were significantly superior to the control treatment in egg weight and weight. Yolk,
white, shell, yolk guide, lower cholesterol levels, increased palmitic and linolenic fatty acids,
in addition, adding 3% of flaxseed oil to the diet changed the proportions of fatty acids in egg
yolks. Geese and that the consumption of this type of eggs may have a beneficial health effect.

Introduction

Functional foods are a group of foods that contain some nutritional
components with a health effect in addition to their high nutritional value.
Recently, interest in functional foods has increased due to changes in
lifestyle and the increase in chronic diseases, as these foods promote health
by providing physiological benefit . Examples include those that contain
specific minerals or vitamins, or to which biologically active fatty acids or
substances such as phytochemicals, antioxidants, Alba poetics
((Kaewsutas et al 2017))

New trends have begun about the possibility of producing designer
eggs, which are rich in omega-3 and polyunsaturated fatty acids (n-3
PUFA), which are found in vegetable oils, including flaxseed oil, and this
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plays an important role in human nutrition because it helps reduce the
incidence of coronary artery disease and high Blood pressure and diabetes
as well as some inflammatory diseases such as arthritis and dermatitis.
These diseases are a growing problem in MENA countries due to the
predominance of animal fats (Al-Daraji et al., 2010).

Eggs are a source of protein and fats such as phospholipids and
polyunsaturated fatty acids (Sunginoet al., 1997). It was noted that when
laying hens were fed food rich in omega-3 sources, eggs rich in these
sources were produced because of the correlation between the levels of
these nutrients in the feed with their levels in the egg yolk, and that natural
eggs did not contain Eicosapentanoic, EPA, Docosahexaenoic, DHA, in
addition to that eggs Natural is considered poor in the proportion of Alpha-
Linolenic Acid (ALA) fatty acid, as it reaches 2%, and the most important
sources rich in unsaturated fatty acids are flax, fish and walnut oils, and
these acids are very important for human health to maintain the functions of
cell membranes (1994Ibeas and Lorenzo,) . It has an important role in
reducing some cases of cancer (Thomson and B. He., 2006)), and it has a
role in regulating and reducing some kidney diseases (Marchiol, 2002).
And the production of hormone-like substances that mediate physiological
processes such as activity Muscles, nerves and metabolic processes (Jia
Feng et al., 2020). Several studies have shown that unsaturated fatty acids
preserve the risk of heart disease and atherosclerosis (Harris and Isley.,
2001)), in addition to limiting the growth of prostate and breast cancer, and
are beneficial. For the health of the fetal brain, visual development and
enhance immunity (Lewis, 2000. For this reason, the English Ministry of
Health recommended adding these acids to infant formula in order to
strengthen the body’s immunity, prevent cardiovascular diseases, brain
development, improve eyesight and regulate blood pressure (Aji et al.,
2007). Numerous studies have been done to modify the quality of fatty
acids in egg yolks by modifying dietary fats in laying hens. Agboola (2016)
showed that diets supplemented with vegetable oils, including flaxseed oil,
with moderate levels of alpha-linolenic acid and high levels of linoleic acid
increased omega-3 fatty acids. Arachidonic and docosahexaenoic in egg
yolk, but did not affect the level of Eicosapentanoic acid. Therefore, the
current study aimed to find out the effect of adding different levels of
flaxseed oil on the qualitative characteristics and fatty acids in the yolk of
Chinese goose eggs raised in Irag.

Materials and working methods

This study was conducted in the field of geese belonging to the
Agricultural Research and Experiment Station / College of Agriculture /
University of Basra for the period from December 29, 2020 to February 22,
2021. For 35 days. 36 geese were used in the experiment. The birds were
randomly distributed to four treatments T1 control and T2 adding 1% of
flaxseed oil T3 adding 2% of flaxseed oil and T4 adding 3% of flaxseed oil
since the first day To start the experiment, and up to 35 days, each
treatment included 9 goats. Each treatment included three replicates, and
each replicate contained three goats fed on balanced diets of energy and
protein.
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Table (1) The chemical composition of the ration.

Feed material Percentage of adding linseed oil
T1 T2 T3 T4
0% 1% 2% 3%
yellow corn 52 51 46 47
fodder wheat 26 22 25 19
wheat bran 0 0 5 9
soybean meal (48%b) 11 10 11 11
flaxseed oil * 0 1 2 3
Protein Center ** 5 5 5 5
Limestone 5 5 5 5
Mixture of vitamins 0.5 0.5 0.5 0.5
and minerals
salt 0.5 0.5 0.5 0.5
TOTAL 100 100 100 100
represented 2926 2897 2936 2922
energy
raw protein 15.3 15 155 154
(%)

Calcium (%) 2.22 2.22 2.23 2.23
Phosphate(%b6) 0.44 0.48 0.48 0.45
methionine(%) 0.59 0.59 0.59 0.59

methionine + 0.63 0.61 0.62 0.61

cysteine (%)

Lysine (%) 0.82 0.80 0.83 0.84

*Special 5-Brocom protein concentrate: a product from the Dutch company
WAFI, each kg of it contains: representative energy

Its calories are 2100 kilos, crude protein 40, crude fat 5%, crude fiber 2%,
calcium 6.5%, phosphorous 4%, allicin 85.3%, methionine 7.3%, methionine
+ cysteine 4%, and sodium 20.2%.

e The values of the chemical composition of the feed materials
included in the diet were calculated, according to what was
mentioned in 1994 (NRC)

Eggs were collected daily and the following tests were conducted

The qualitative characteristics of eggs were measured according to the
method indicated by Al-Fayyad and Naji, 2010. Calculating the weight of the
egg, yolk, white and shell using a sensitive scale
Characteristics of yolk

Yolk weight (gm): according to the weight of the yolk using a sensitive
scale, the relative weight of the yolk (%) according to the following
equation:
Yolk weight
Relative weight of yolk % = x 100

Egg weight
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Yolk height (m): The height of the yolk was measured using a three-base
micrometer

Yolk diameter (m): | used a digital vernia measuring machine to
measure the diameter of the yolk

Yolk guide: according to the equation below

Yolk height (m)
Yolk guide =
Yolk diameter (m)

Attributes of whiteness

The weight of the egg white (gm): according to the weight of the egg white,
by applying the following equation:

White weight (gm) = egg weight (gm) — (yolk weight + shell weight)

The relative weight of the egg white, %, according to the following equation
White weight

Relative weight of albedo % = x 100

Egg weight

The unit is

Albumen condition (Haugh Units)

This was measured according to the next formula:

Hugh Units= 100x log (H- 1.7 W0.37 +7.57). (1.7, 7.57
And 0.37 are constants).

Where:

H= the height of thick albumen.

W= the egg weight.

As for the measurement of the weight of the crust (g), it was done using a
sensitive scale that reads to the nearest two decimal places

Determination of cholesterol in egg yolk

The cholesterol concentration in egg yolk samples was estimated according
to the method mentioned by Al-Obaidi (1999). As for the standard
cholesterol, it was banned according to the modified Al-Salihi (2012)
method. The yolk fat cholesterol was extracted according to the following
equation.

Read absorption form. Cholesterol concentration (mg/ml)
= x 200

Read cholesterol absorption standard
Fatty acid estimation

Methyl esterification of fatty acids

The method mentioned by AOAC (1990) was followed in preparing the
sample. This method depends on the reaction of glycerides with alcoholic
potassium hydroxide, which was prepared (by dissolving 11.2 g of hydroxide
(KOH) with a small amount of pure methyl alcohol at a concentration of
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99.8%) and then completing the volume to 100 mm alcohol. Then, the
esterification process was carried out with a weight of 1 gm of egg yolk fat
sample in a 15 ml tube, then 5 ml of methylated potassium hydroxide
solution was added, then the tube was shaken well using Vortix for 5
minutes, then 5 ml of pure hexane was added. At a concentration of 99.9%,
then the contents of the tube were shaken again well until the materials were
separated into two layers. The upper layer contains esters of methyl fatty
acids in hexane, while those in the lower layer are the saponified materials.
Diagnosis of some fatty acids using chromatography-mass spectrometry.

The samples were diagnosed by gas chromatography connected to a mass
spectrometer in the laboratory of the Ministry of Science and Technology /
Department of Environment and Water according to the following separation
conditions:

Coulomb type DNS, Carrier gas _N2, Speed _ml/min 1, Heat program
_Oven 100 C Hold 1 min / 280 C (6C /min)), Pressure _0.5 Bar. The
temperature of the environmental carrier and the injector was 280°C. Then
the GC oven program was set to an initial temperature of 100°C for one
minute, after which the oven temperature was raised to 280°C at a rate of
6°C per minute and the spectra of curves were matched in the spectral
library.

The complete random design was used to analyze the effect of different
treatments on the studied traits and the significant differences between the
means were compared with Duncan's test, and SAS (2001) program was used
to analyze the data.

Results and discussion
Quialitative characteristics of eggs

Table (2) shows the effect of adding different levels of flaxseed oil to the
diet on the qualitative characteristics of Chinese goose eggs raised in Irag. It
is clear from the results that there were significant differences (P<0.05)
between treatments A in the qualitative characteristics of eggs. Treatment T4
showed a significant superiority in all qualitative characteristics compared
with other treatments, as the weight of the egg reached (142.66, 147.00,
154.00, 159.34) g, respectively. As for the weight of the white and yolk, it
was 73.00 (66.80, 68.17, 71.72) and (58.63, 60.53, 62.66, 66.01) g for the
treatments, respectively, for the treatments T4, T3, T2 and T1. As for the
weight of the shell, no significant differences appeared between T4 and T3.
Which showed a significant difference with the control deal out T1, which
reached (19,21 19.77) respectively compared to the control deal out (16.60)
gThe reason for the superiority of the addition treatments in the qualitative
characteristics of eggs compared to the control treatment may be due to the
preparation of the ration with sources of oils that contain a percentage of
unsaturated fatty acids, and this leads to providing the geese’s requirements
of essential fatty acids and improving the absorption of fat-soluble vitamins,
and this leads to an improvement in egg weight. And the rest of the
qualitative characteristics when calculating the general average of the mass
of the egg. These fatty acids are also involved in the synthesis of steroid
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hormones in the ovary (estrogen and progesterone), and these hormones play
a role in the growth and development of the oviduct and ovary (AL_Daraji,
2010). Al-Hassani (2000) also showed that the increase in the concentration
of these two hormones contributed to improving the egg weight rate because
of their growth and development in the oviduct. These results were in
agreement with Ayerza and Coates (2001), who noticed an improvement in
yolk weight and egg weight and specifications when adding flax oil to laying
hens' diets.As for the reason for the high rates of egg weight, it may be due to
the role of the hormone estrogen, which works to stimulate growth oviduct
and increasing the secretion of the tubular glands that secrete it also helps to
manufacture special proteins in the oviduct, such as albumin, ovalbumin,
lysozyme and the precursor of yolk proteins (Sturkie, 2000).Al-Fayyad and
others (2012) indicated that there is a positive correlation between the weight
of the egg and its components. As for Al-Husseini (2000) it was shown that
the reason for the increase in the weight of the yolk may be due to the
increase in estrogen, which stimulates the growth of the oviduct and helps to
form proteins related to the oviduct, as well as It promotes the formation of
yolk from the liver.

As for the reason for the superiority in the weight of the crust, it may be
due to the role of estrogen, if it works to supply the uterus with calcium
necessary for the process of manufacturing the crust, by increasing the
absorption of calcium from the gastrointestinal tract (Al-Fayyad and Naji
1989).

Table (2) The effect of adding different levels of flaxseed oil on the
gualitative characteristics of Chinese goose eggs raised in lIrag
(Average + standard error).

indicators
characteristics T1 T2 T3 T4
egg weight | 0.87+142,66d | 2.01+147,00c | 0.66+154,00b | +1.53 159,34
a
Whiteness 66.80+0.29 ¢ 68.17+0.81b 71.72+0.09 a 73.00+0.29a

weight

yolk weight | 58.63+0.52d | 60.53+0.53¢c | 62.66+£0.39b | 66.01+0.92a

shell weight 0.21+16.60b | 0.88+17.66b 0.15+19.21a | 0.28+19.77a

Transactions

The first treatment: the control treatment without addition, T2: the
second treatment: the addition of 1%. From flaxseed oil to the ration,
T3: the third treatment, adding 2% flaxseed oil to the ration, T4.S:
adding 3% of flax seed oil to the ration S. N indicates that there are no
significant differences between the means of the coefficients. * The
different letters within the same column indicate that there are
significant differences between the groups at the probability level of
.0.05
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Quialitative traits of whiteness

Table (3) shows the effect of adding different levels of flaxseed oil to the
diet on the qualitative characteristics of whiteness, whiteness height and he
unit of eggs of Chinese goose raised in Iraq. The results did not show
significant differences in the percentage of whiteness for all treatments.
While the results showed a significant (P<0.05) superiority of treatment T4
and T3 in the rise of whiteness, as they reached. (12.87, 11.77) compared
with the control treatment, which amounted to (8,88), and treatment T4 was
significantly superior in the unit of hue compared with treatments T3, T2 and
T1, which reached (76.22, 85.75, 92.35, 97.05) for the treatments,
respectively. Eggs with thick white, gelatinous consistency and high height
are considered to be of good quality. The reason for the high whiteness and
hue unit may be due to the effect of fatty acids that play a role in improving
growth and increasing the rate of egg production while improving egg weight
(). To the role of the estrogen hormone, which works to stimulate the growth
of the oviduct and increase the secretion of the tubular glands, as well as
helps to manufacture special proteins in the oviduct, including albumin,
ovalbumin and lysozyme. This increases the gelatinous texture of the eggs
and thus increases the percentage of whiteness (Sturkie, 2000 .).

Table (3) Effect of adding different levels of flaxseed oil to the diet on
the qualitative characteristics of whiteness, whiteness height and Hu unit
of eggs of Chinese goose raised in Irag. (Average * standard error)

indicators

characteristics T1 T2 T3 T4

characteristics 46.82+0.24 46.37+0.81 46.57+0.09 45.81+0.29
of whiteness

whiteness 8.88+0.32 ¢ 10.40+£0.05b | 11.77+0.00a | al2.87+0.01
height ml

Hu unit 76.22+2.38d 85.75+0.01c | 92.35+0.09b | a97.05+0.19

Transactions

T1: the first treatment: the control treatment without addition, T2: the
second treatment: the addition of 1%. From flaxseed oil to the ration,
T3: the third treatment, adding 2% flaxseed oil to the ration, T4.S:
adding 3% of flax seed oil to the ration S. N indicates that there are no
significant differences between the Average of the coefficients. * The
different letters within the same column indicate that there are
significant differences between the groups at the probability level of
.0.05

Qualitative traits of yolk

Table (4) shows the effect of adding different levels of flaxseed oil to the
diet on yolk quality characteristics, yolk index and cholesterol percentage of
Chinese goose eggs raised in Irag. The results show that there is a significant
effect (P<0.05) of adding oil to the diet in improving the traits, as the
treatments T4, T3 and T2 showed a significant superiority in the yolk index
compared with the control treatment T1 which amounted to (0.40, 0.43, 0.43,
0.44) for the treatments, respectively. Also, cholesterol decreased when
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flaxseed oil was added to the diet, and the lowest percentage was in the T4
treatment compared with the T1 control treatment, reaching (7.73, 4.09)
mmol / liter, respectively. As for the percentage of yolk, there were no
significant differences between all the treatments. The quality of the yolk is
determined by its high and circular shape. The higher the diameter of the
yolk, the higher the quality of the yolk, which is affected by the nature of the
fatty acids in food.

The addition of vegetable oils, which are characterized by high levels of
unsaturated fatty acids, will lead to an increase in the percentages of these
unsaturated acids in the yolk, and thus will be reflected in lowering the
proportion of cholesterol and increasing the yolk index. Kema, et al, 2010.
The cholesterol level in the egg yolk has also decreased significantly by
feeding flaxseed oil. As a result of reducing hepatic synthesis, as well as
increasing the activity of beta-oxidation, as well as the reduction of
cholesterol may be due to the effect of flaxseed oil on its inhibition of
hepatic VLDL production. Also, flaxseed oils work on a slight decrease in
the solids of the yolk, and this leads to a reduction in cholesterol levels.
Vasko et al. (2005)

Table (4) Effect of adding different levels of flaxseed oil to the diet on the
traits yolk ratio, yolk index and cholesterol ratio of Chinese goose eggs
raised in lIrag (Average + standard error)

T1 T2 T3 T4

traits yolk 41.09+0.52 41.17+0.53 40.68+0.39 41.42+0.92
ratio

yolk index 0,06+0,40a 0,01+0,43a 0,01+0,43a 0,03+0,44a

cholesterol 7.73+0.03c 6.75+0.32b 6.02+0.32b a4.09+0.30
ratio mg/g

T1: the first treatment: the control treatment without addition, T2: the
second treatment: the addition of 1%. From flaxseed oil to the ration,
T3: the third treatment, adding 2% flaxseed oil to the ration, T4.S:
adding 3% of flax seed oil to the ration S. N indicates that there are no
significant differences between the means of the coefficients. * The
different letters within the same column indicate that there are
significant differences between the groups at the probability level of
.0.05

Table 5 shows the effect of adding different levels of flaxseed oil to the diet
on the levels of fatty acids in the yolk of Chinese goose eggs raised in Irag.
The results showed that there were no significant differences in the
proportion of palmitoleic acid, oleic, citric and linoleic acid among all
treatments. While the treatment, T2, T3, and T4 showed a significant
superiority in palmitic acid and linolenic acid over the control treatment T1,
which reached (34.87, 31,17, 31,17) and (3.44,2.93,3.6) compared to the
control treatment, which amounted to (0.17, 30.34). For palmitic acid and
linolenic acid, respectively, this may be due to the action of flaxseed oil in
increasing the level of omega-3 in the egg yolk. Reducing the risk of
developing cardiovascular diseases (Her et al., 2017. It is worth noting that
both omega-3 and omega-6 fatty acids share the same enzyme for metabolic
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processes, which is called fatty acid desaturase)

Raising n-3 levels has a significant effect on reducing the risk of
cardiovascular disease (Her et al., 2017. It is worth noting that both omega-3
and omega-6 fatty acids share the same enzyme needed for metabolic
processes, which It is called a fatty acid desaturase, and in turn, this enzyme
begins with the metabolism of omega-3 fatty acid, then omega-6 (Wen et al.,
2019).

Table No. (5) The effect of flaxseed oil on the levels of fatty acids in the
yolk fat of Chinese goose eggs raised in Iraq (Average * standard error)

Acid name T1 control T2 T3 T4 level of
significance

Palmitic "3034+0.13 3117020 (*31.17=020 |34 87001 | =
Palmitoleic 0.49+0.09 0.50=0.01 0.50=0.04 0.532=0.06 | N.&§

Oleic 4215002 4220003 | 4232002 | 4307003 | NS

Stearic 8. 78x0.03 221001 0.04=0.07 0. 16=0.08 | N.5
Linoleic 8.21=0053 8.25=007 8.14=0.12 909=010 | NS
Linolenic "0.17x0.01 3442003 "2.93=x002 | *3.64 =021 | *

Conclusions

The current study showed that by adding different levels of flaxseed oil
to the diet of Chinese geese bred in Irag, the percentage of 3% improved
the qualitative characteristics of eggs by increasing egg weight, yolk and
white weight, and decreasing cholesterol concentration. Moreover, adding
3% of flaxseed oil to the diet changes the levels of fatty acids in the egg
yolk, and through this, healthy eggs can be produced by adding flaxseed oil
in the diets of geese, and the consumption of this type of eggs may have a
beneficial health effect.
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