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ABSTRACT

This experiment was conducted in the poultry field of the Poultry Research Station /
Department of Livestock Research / Office of Agricultural Research for the period from
January 13 to February 23, 2023. In this experiment, 300 one-day-old Ross308 chicks
were used, with an average weight of 38.1 g. The chicks were distributed randomly upon
the chambers at 10 birds for each replicant and in five treatments, and Plantago ovata
seed were used in the diets at 0, 0.4, 0.6, 0.8 and 1% for each of the T1, T2, T3, T4 and
T5. No significant differences were observed between the treatments for both the dressing
percentage and the relative weights of the liver, heart, gizzard and neck. It also showed a
high significant increase (P<0.01) in the relative weight of the chest in treatments T3 and
T4 compared to treatment T2. Treatments T2, T4 and T5 recorded a high significant
increase (P<0.01) in the relative weight of the thigh piece compared to the control
treatment and the treatment T3. It is noted that there was a high significant increase
(P<0.01) in the relative weight of the drum stick for each of the treatments T1, T2 and TS
compared to the treatments T3, T4. The results showed a high significant decrease
(P<0.01) in fat oxidation indicators (malondialdehyde, peroxide value, free fatty acids) in
all treatments of the experiment compared to the control treatment during the first
period of meat storage .A high significant decrease (P<0.01) in the concentration of total
volatile nitrogen in treatments T4, T5 compared to the control treatment. A high
significant increase (P<0.01) in water holding capability of treatments T3, T4 and TS
compared to the control treatment .A high significant decrease (P<0.01) in fat oxidation
indicators (malondialdehyde, peroxide value, free fatty acids) in T3, T4, T5 compared to
the control treatment in the second period of storage. A high significant decrease (P<0.01)
in the concentration of total volatile nitrogen in treatments T3, T4 and T5 compared to
the control treatment. As for water holding capability of meat, the results showed a high
significant increase (P<0.01) in treatments T3, T4 and TS5 compared to the control
treatment. We conclude from this study that using Psyllium seed powder in diets by 0.4-

1% may improve the physiological and immune-tissue characteristics of broilers.
Keywords: Broilers, Psyllium seed powder, lipid oxidation indicators, carcass qualitative characteristics.
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INTRODUCTION

At the beginning of the third century, the poultry industry developed significantly, thus
the demand for meat increased due to the increase of population on earth, which prompted
those in charge of the poultry industry to produce fast-growing trading flocks with high food
conversion efficiency, but they have low immunity (Alsafi et al., 2022). In addition, he
followed an intensive breeding system (lhab et al., 2021). Which has led to problems for
consumers in storing poultry meat due to the use of medicines and chemical compounds, which
negatively affects the chemical and qualitative characteristics of the carcasses, which in turn is
reflected in the impairment of some characteristics during transportation, storage and trading,
thus in turn affects human health (Hamody et al., 2019). Which prompted researchers to use or
find alternatives, including medicinal plants or medicinal essential oils (Qassim, 2022). These
additives work to improve the chemical and qualitative characteristics of the meat and protect
the meat from impairment during storage (Qasim et al,. 2017). One of the suggested additives
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that may improve the qualitative and chemical characteristics of carcasses is psyllium seeds,
because they are rich in protein and essential amino acids (Shah et al., 2010), in addition it
contains a high percentage of healthy oils, especially omega-3 acids, which form 40.6% of the
oil and omega acids 39.1% (Coulston&Marcus, 2011). In addition, it is a rich source of the
most important antioxidant compounds beta-carotene and ascorbic acid, which work to
eliminate free roots and prevent their formation, especially preserving the qualitative
characteristics of meat from impairment during storage (Adom, 2017). Therefore, this study
aims to know the effect of using psyllium seeds in broilers diets on the qualitative and chemical
characteristics of the carcass.

MATERIALS AND METHODS

This experiment was conducted in the poultry field of the Poultry Research Station /
Livestock Research Department / Office of Agricultural Research during the period from
January 13 to February 23, 2023. In the experiment, 300 Ross 308 chicks, one day old, with an
average weight of 38.1 grams, were used. The chicks were raised in a closed hall consisting of
30 chambers, and they were distributed randomly among the chambers in five treatments, each
treatment had five replicants, and 10 birds for each replicant. The birds were fed on a diet with
three stages, according to the table (1, 2, 3), in which psyllium seeds were used by 0, 0.4, 0.6,
0.8, 1% of the diet for each of the treatments T1, T2, T3, T4 and T5. Feed and water were
provided freely "ad libitum" through out the experiment. The temperature was controlled using
gas incubators, and the hall was equipped with continuous lighting, with turning of the lighting
for one hour to accustom the birds to the power failure. At the age of 42, samples were taken
and their carcasses were slaughtered at a rate of 5 birds per treatment in order to measure the
relative weights of pieces and edible innards. Fat oxidation in the meat sample was measured
by determining thiobarbituric acid according to the method of Witte et al., (1970). The value
of peroxide and free fatty acids in the meat was estimated according to the method of Egan et
al., (1981), and the total volatile nitrogen was determined according to what was indicated by
Egan et al., (1981). The experiment data were analyzed using the completely randomized
design (CRD) with using the pre-made statistical program (SPSS, 2017), and the significant
differences between the means were compared using the Duncan Multinomial Test (Duncan,
1955).
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Table (1): Percentages of the components of the diets used in the study and their chemical.

Treatments
The components9% control T, Ts Te Ts
wheat 59 58.6 58.4 58.2 58
Soybean meal* 29 29 29 29 29
Protein Center? 5 5 5 5 5
psyllium seeds® - 0.4 0.6 0.8 1
Sun oil 4.5 4.5 4.5 4.5 4.5
Di-calcium phosphate 0.7 0.7 0.7 0.7 0.7
table salt 0.1 0.1 0.1 0.1 0.1
limestone 1.22 1.22 1.22 1.22 1.22
methionine 0.24 0.24 0.24 0.24 0.24
Lysine 0.24 0.24 0.24 0.24 0.24
The total 100 100 100 100 100
Chemical Composition*
Represented energy (kcal/kg feed) 3058.75 3065.27 3068.53 | 3071.79 | 3075.05
Crude protein (%) 23.30 23.34 23.37 23.39 23.42
Crude fiber (%) 3 3.1 3.1 3.2 3.2
Lysine (%) 1.42 1.42 1.42 1.42 1.42
methionine + cysteine(%) 1.07 1.07 1.07 1.06 1.06
Calcium (%) 0.99 0.99 0.99 0.99 0.99
Available Phosphorus (%) 0.50 0.50 0.50 0.50 0.50

composition in the starter diets

The soybean meal used is from an Argentine source, the percentage of crude protein is 48%, and 2440 kilocalories /
kg are represented as energy.

2The protein concentrate used is animal, produced by a Dutch company (imported) Brocon. It contains 40% crude
protein, 2107 calories / kg protein as energy representative, 5% crude fat, 2.20% crude fiber, 5% calcium, 2.65%
phosphorus, 3.85% lysine, 3.70% % methionine, 4.12% methionine + cysteine, 0.42% tryptophan, 1.70% threonine.
3psyllium seeds contain 24.4% crude protein, 4750 kilocalories. Kg-1 represented energy, 0.5 crude fat, 24.6% crude
fiber, 0.006% calcium, 0.007% methionine + cysteine, 0.0071% lysine.

4According to the chemical composition based on (NRC 1994).
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Table (2): Percentages of the components of the diets used in the study and their chemical
composition grower diets.

The components% Treatments
control T2 T3 Ta Ts
wheat 63.54 63.14 62.94 62.74 62.54
Soybean meal* 25 25 25 25 25
Protein Center? 5 5 5 5 5
psyllium seeds® - 0.4 0.6 0.8 1
Sun oil 4.5 4.5 4.5 4.5 4.5
Di-calcium phosphate 0.5 0.5 0.5 0.5 0.5
table salt 0.1 0.1 0.1 0.1 0.1
limestone 1.1 1.1 1.1 1.1 1.1
methionine 0.13 0.13 0.13 0.13 0.13
Lysine 0.13 0.13 0.13 0.13 0.13
The total 100 100 100 100 100
Chemical Composition 4
Represented energy (kcal/kg feed) 3102.80 3109.32 | 3112.58 | 3115.84 3119.10
Crude protein (%) 21.94 21.99 22.01 22.04 22.06
Crude fiber (%) 3 3.1 3.1 3.2 3.2
Lysine (%) 1.23 1.23 1.23 1.23 1.23
methionine + cysteine(%) 0.92 0.92 0.92 0.92 0.91
Calcium (%) 0.89 0.89 0.89 0.89 0.89
Available Phosphorus (%) 0.46 0.46 0.46 0.46 0.46

The soybean meal used is from an Argentine source, the percentage of crude protein is 48%, and 2440 kilocalories /
kg are represented as energy.

2The protein concentrate used is animal, produced by a Dutch company (imported) Brocon. It contains 40% crude
protein, 2107 calories / kg protein as energy representative, 5% crude fat, 2.20% crude fiber, 5% calcium, 2.65%
phosphorus, 3.85% lysine, 3.70% % methionine, 4.12% methionine + cysteine, 0.42% tryptophan, 1.70% threonine.
3psyllium seeds contain 24.4% crude protein, 4750 kilocalories. Kg-1 represented energy, 0.5 crude fat, 24.6% crude
fiber, 0.006% calcium, 0.007% methionine + cysteine, 0.0071% lysine.

4According to the chemical composition based on (NRC 1994).
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Table (3): Percentages of the components of the diets used in the study and their chemical

composition, finisher diets.

Treatments
The components% control T2 T3 Ta Ts
wheat 67.24 66.834 66.64 66.44 66.24
Soybean meal* 20 20 20 20 20
Protein Center? 5 5 5 5 5
psyllium seeds® - 0.4 0.6 0.8 1
Sun oil 6 6 6 6 6
Di-calcium phosphate 0.4 0.4 0.4 0.4 0.4
table salt 0.1 0.1 0.1 0.1 0.1
limestone 1 1 1 1 1
methionine 0.13 0.13 0.13 0.13 0.13
Lysine 0.13 0.13 0.13 0.13 0.13
The total 100 100 100 100 100
Chemical Composition *
Represented energy (kcal/kg feed) 3231.24 3237.76 3241.02 3244.28 3247.54
Crude protein (%) 20.01 20.05 20.08 20.10 20.13
Crude fiber (%) 2.9 3 3 3.1 3.1
Lysine (%) 1.09 1.09 1.09 1.09 1.09
methionine + cysteine(%) 0.86 0.86 0.86 0.86 0.86
Calcium (%) 0.81 0.81 0.81 0.81 0.81
Available Phosphorus (%) 0.44 0.44 0.44 0.44 0.44

The soybean meal used is from an Argentine source, the percentage of crude protein is 48%, and 2440 kilocalories /

kg are represented as energy.

2The protein concentrate used is animal, produced by a Dutch company (imported) Brocon. It contains 40% crude
protein, 2107 calories / kg protein as energy representative, 5% crude fat, 2.20% crude fiber, 5% calcium, 2.65%
phosphorus, 3.85% lysine, 3.70% % methionine, 4.12% methionine + cysteine, 0.42% tryptophan, 1.70% threonine.
3psyllium seeds contain 24.4% crude protein, 4750 kilocalories. Kg-1 represented energy, 0.5 crude fat, 24.6% crude
fiber, 0.006% calcium, 0.007% methionine + cysteine, 0.0071% lysine.

4According to the chemical composition based on (NRC 1994).

RESULTS AND DISCUSSION
In Table (4) no significant differences were observed between the treatments for the

clearance percentage and the relative weights of the liver, heart and gizzard. Table (5) shows
the effect of using psyllium seeds in broilers diets on the relative weights of the pieces, as it is
observed that there was a high significant increase (P<0.01) in the relative weight of the breast
in treatments T3 and T4 compared to treatment T2. Treatments T2, T4 and T5 recorded a high
significant increase (P<0.01) in the relative weight of the thigh piece compared to the control
treatment and T3 treatment. It is observed that there was a high significant increase (P<0.01) in
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the relative weight of the drum stick for each of the treatments T1, T2 and T5 compared to the
treatments T3, T4. The results showed a high significant increase (P<0.01) in the relative
weight of the back and wings in treatment T2 compared to other treatments. No significant
differences were observed between the treatments of the experiment in the relative weight of
the neck.

Table (4): The effect of using psyllium seeds in broilers diets on the dressing percentage,
gizzard, heart and liver, mean * standard error.

Treatment
% Sg
T T2 T3 Ta Ts

Dressing percentage | 7, 79,082 | 73.5240.74 | 73.7040.53 71.89+0.40 71.91+0.56 Ns

gizzard 1441005 | 1424004 | 1.32+0.07 1.38+0.07 1.42+0.04 Ns

heart 0.6140.03 | 0.54£0.04 | 0.56+0.04 0.53+0.02 0.59:0.04 Ns

Liver 231%0.15 | 2.24%0.05 | 2.23+0.10 2.19+0.11 2.1640.15 Ns
“The different letters between the averages in one line indicate the presence of significant differences at the level of 0.05,
NS the absence of significant differences. T1: control treatment, T2: 0.4% psyllium seeds were used, T3: 0.6% psyllium

seeds were used, T4: 0.8% psyllium seeds were used, T5: 1% psyllium seeds were used.

Table (5): Effect of using psyllium seeds in broiler diets on relative weights of cuts, mean + standard

error.
% Treatment Sg
T T2 T3 Ta Ts
Breast 43.96+0.60ab | 38.47+1.22b 47.56+2.35a 47.62+0.81a 42.48+2.48ab o
Thigh 13.89:0.00b | 15.76+0.29a | 14.410.22b 15.65£0.71a 16.13+0.3% *ox
Drumstick | 15 60+0.33a | 12.25:0.14a | 11.37+0.10b 11.78+0.23b 13.38+0.40a xx
back 17.39£0.18ab | 19.84+2.44a 15.52+2.91b 12.37+0.93¢ 15.28+1.82b xx
sl 9.12+0.43ab 9.83+0.26a 8.60+0.35h 9.79+0.19ab 9.27+0.20ab Ak
Neck 3.04+0.18 3.87+0.83 2.54+0.14 2.80+0.09 3.46+0.12 Ns
“The different letters between the averages in one line indicate the presence of significant differences at the level of 0.01, NS
the absence of significant differences. T1: control treatment, T2: 0.4% psyllium seeds were used, T3: 0.6% psyllium seeds
were used, T4: 0.8% psyllium seeds were used, T5: 1% psyllium seeds were used.
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Table 6 shows the effect of using psyllium seeds in broilers diets on indicators of fat
oxidation in the meat, volatile nitrogen and the meat capability of holding water and for one
day after slaughter. The results showed a high significant decrease (P<0.01) in the
concentration of malondialdehyde in all treatments of the experiment compared to the control
treatment. Treatment TS5 had a high significant decrease (P<0.01) in malondialdehyde
concentration compared to the other treatments of the experiment. As for the concentration of
the peroxide value, a high significant decrease (P<0.01) was observed in the treatments T4 and
T5 compared to the control treatment. In addition, it was observed that a high significant
decrease (P<0.01) was obtained in the peroxide value for the treatment TS compared to the
treatments T2, T3. The results showed a high significant decrease (P<0.01) in the percentage of
fatty acids in treatments T3, T4 and T5 compared to the control treatment. The results also
showed a high significant decrease (P<0.01) in the concentration of total volatile nitrogen in
the T4 and T5 treatments compared to the control treatment. As for the meat capability of
holding water, the results showed a high significant increase (P<0.01) in treatments T3, T4 and
T5 compared to the control treatment. In addition, treatment T5 recorded a high significant
increase (P<0.01) compared to treatments T2, T3.

Table (6): The effect of using psyllium seeds in broilers diets on indicators of fat oxidation,
total volatile nitrogen and water holding capability in meat during a storage period of 1 day,
mean + standard error.

. Treatment
Traits Sg
T1 T2 T3 T4 T5
MDA *x
" 0.0458+0.0009a | 0.0408+0.0004ab 0.0376+0.0002b 0.0306+0.0002bc 0.0264+0.0002c
mg/Kg
PV **
4.17+0.01a 4.06+0.01ab 4.01+£0.01ab 3.92+0.00b 3.84+0.01c
meq/kg
FFA *x
o 0.47+0.01a 0.41+0.01ab 0.35+0.01b 0.30+0.02bc 0.27+0.01c
0
TVN kel
6.53+0.02a 6.34+0.01ab 6.14+0.01ab 6.02+0.01bc 5.87+0.01c
mg N/100g
WHC *x
% 29.40+0.05c¢ 30.36+0.06bc 35.49+0.03b 38.41+0.07ab 40.21+0.04a

*The different letters between the averages in one line indicate the presence of significant differences at the level of 0.01, NS
the absence of significant differences. T1: control treatment, T2: 0.4% psyllium seeds were used, T3: 0.6% psyllium seeds

were used, T4: 0.8% psyllium seeds were used, T5: 1% psyllium seeds were used.

(Table, 7) shows the effect of using psyllium seeds in broilers diets on indicators of fat
oxidation in the meat, volatile nitrogen and the meat capability of holding water and for a

258



Alginal) Alaa g (5 guud) & gaal 480l Adaal)

Neamah & et al.,

Iraqi Journal of Market Research and Consumer Protection (2026) 18(2): 251-261.

storage period of 30 days after slaughter. The results showed a high significant decrease
(P<0.01) in the concentration of malondialdehyde in the treatments T3, T4 and TS compared to
the control treatment, and TS5 treatment showed a high significant decrease (P<0.01) in the
concentration of malondialdehyde compared to the other treatments of the experiment. As for
the concentration of both the peroxide value and free fatty acids, a high significant decrease
(P<0.01) was observed in all treatments of the experiment compared to the control treatment.
In addition, it was observed that a high significant decrease (P<0.01) was obtained in the
peroxide value for treatment T5 compared to treatments T2 and T3. The results also showed a
high significant decrease (P<0.01) in the concentration of total volatile nitrogen in treatments
T3, T4 and T5 compared to the control treatment. Treatment T5 recorded a high significant
decrease (P<0.01) in the concentration of total volatile nitrogen compared to the other
treatments of the experiment. As for the meat capability of holding water, the results showed a
high significant increase (P<0.01) in treatments T3, T4 and TS5 compared to the control
treatment. In addition, treatment TS recorded a high significant increase (P<0.01) compared to
treatments T2, T3.

Table (7): The effect of using psyllium seeds in broilers diets on indicators of fat oxidation,
total volatile nitrogen and water holding capability in meat during the storage period of 30
days, mean + standard error.

. Treatment
Traits Sg
T1 T2 T3 T4 T5
MDA **
” 0.0680+0.007a |0.0604+0.002ab | 0.0462+0.001b 0.0410+0.003b 0.0344+0.002c
mg/kg
PV faled
6.90+0.01 a 5.48+0.01b 5.04+0.01b 4.59+0.01c 4.29+0.02c
meqg/kg
FFA okl
. 0.65+0.02 a 0.53+0.02 b 0.44+0.01bc 0.38+0.01c 0.34+0.01c
0
TVN **
7.85+0.01a 7.14+0.01ab 6.85+0.02b 6.54+0.01bc 6.33+0.01c
mg N/100g
WHC e
. 22.60+0.02c 25.45+0.02bc 30.20+0.02b 33.48+0.02ab 38.51+0.01a
0

**Different letters between the averages in one line indicate the presence of significant differences at the 0.01 level, NS,

there are no significant differences. T1: Control treatment, T2: Psyllium seeds were used at a rate of 0.4%, T3: Psyllium

seeds were used at a rate of 0.6%, T4: Psyllium seeds were used at a rate of 0.8%, T5: Psyllium seeds were used at a rate of

1%

The reason may be due to the improvement in the chemical characteristics of the meat
and the decrease in indicators of fat oxidation and volatile nitrogen in the meat. The reason
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may be due to the use of psyllium seeds in broilers diets, which stimulates the liver to produce
antioxidant enzymes such as glutathione peroxidase, preventing the formation of free radical
(Alsafi et al., 2022).The reason for the decrease in fat oxidation indicators in meat may be due
to the use of psyllium seeds because they are one of the rich sources of omega 3 and 6 acids
and carotenoid pigments, which prevent the formation of free roots by binding to the terminal
groups of ionic oxygen by granting an electron to the ionic terminals and moving it from the
Carotenoids pigments to free roots, which make free roots inoperative (Pérez-Galvez et al.,
2020). The results of researches showed that beta-carotene has the ability to reduce the levels
of Reactive Oxygen species (ROS) by inhibiting fats peroxidation by Copper Chlorophyllin
Complex, by stimulating the body and increasing the formation of enzymes that decompose
peroxides, such as the enzyme glutathione peroxidase (GPX), Catalase enzyme (CAT) and
Superoxide dismutase enzyme (SOD)(Suparmi et al., 2016, Ihab et al., 2021).

CONCLUSION
We conclude from this study that using Psyllium seed powder in diets by 0.4-1% may improve
the physiological and immune-tissue characteristics of broilers.
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