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Abstract

The experiment was conducted in the poultry field of the Department of Animal Production -
College of Agriculture / University of Kirkuk, for a period of 42 days. To study the effect of using
two different concentrations of Bedgen 40 at two periods for broilers and their effect on some
productive traits. In this study used 280 unsexed one-day-old chicks (Ross 308) were used with an
average initial weight of 42 g. The chicks were randomly distributed to 7 treatments with 4 replicates
for each treatment, and each replicate contains 10 birds. The experiment parameters were as follows:
T1 as the control treatment without any addition, while Bedgen 40 was added in the T2 and T3
treated drinking water at levels of 35 and 45 cc/ liter at the age of 6-10 days, The addition of Bedgen
40 in the treated drinking water T4 and T5 at levels of 35 and 45 cc/ liter at the age of 21-25 days,
The addition of Bedgen 40 in the treated drinking water T6 and T7 at levels of 35 and 45 cc/ liter at
the age of 31-35 days, The results showed that there was a significant difference (P<0.05) between
the treatments adding Bedgen 40 over the control treatment in the final live body weight. The results
showed an increase in live body weight and an increase in weight for two treatments T3, T2 in the
third week, and significant superiority for each of the treatments T5, T4, T3, T2 in the fifth week
And the superiority of all the addition treatments in the base week, and we note the superiority of
two treatments T3, T4 in the rate of feed consumption in the third week, The results also showed a
significant improvement (p<0.05) in the feed conversion ratio at the fifth and sixth weeks, As well as
for the final or total conversion factor for coefficients T5, T4, T3, T2 compared to the control
treatment.
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Introduction

Despite the positive role of antibiotics in the
development of the poultry industry, it was
collateral damage to animal and human health
after consuming its products [1]. Therefore, the
use of herbal extracts and natural plants in
poultry feeding was considered safe and natural
[2]. Medicinal plants have an important role in
stimulating digestion and  absorption,
promoting the production of bile acids in the
liver, and increasing the activity of digestive
enzymes [3] and act as antioxidants [4].
Among these medicinal plants is the artichoke,
which belongs to the astral family or leaf
compound [5]. Artichokes are used in the
pharmaceutical industry to treat many diseases
because the flower heads and leaves contain
the most important active compounds. ), caffeic
acid, chlorogenic acid, and cynarin [6],
apigenin, luteolin, and inulin [7], and
artichokes are also a good source of vitamin C
[8] and many elements and minerals such as
Ca, K, Na, p, Fe, Mn, Zn [9] It is considered an
antioxidant and works to scavenge free radicals
[10]. It is used to treat liver toxicity in broiler
chickens, as a growth stimulator, and as an
antibiotic [11]. Artichoke works as a prebiotic
[7]. Choline is one of the substances Classified
within the group of vitamin B complex [12]
and choline has become an essential substance
added to poultry feed [13] and choline is added
to poultry diets in the form of choline chloride
[14]; [13] and choline is necessary in most of
the vital processes within the body as it
includes building the cell and maintaining the
structure of the cell [15]; [16]; [17], choline has
a role in granting the methyl group [18].
Choline is also used In the formation of
acetylcholine, choline is responsible for the
transmission of nerve impulses and
phosphatidylcholine, which is responsible for
the integrity of the cell and the preservation of
its membranes [19], and choline has an
important role in the metabolism of fats in the
liver and thus prevents the occurrence of fatty
liver [16]; [17] studies have shown that choline
increases growth rates [19], and reduces cases
of deformity and leg curvature [20].

Most of the previous studies included the
effect of using plant extracts or organic
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compounds on the performance of broiler
chickens, and due to the lack of research and
studies on the use of their mixture or their
mixture for broiler chickens, so the current
study was conducted to evaluate the use of a
commercial product under the name Bedgen
40, which consists of L. Cynara scolymu and
choline chloride in two different concentrations
and for several periods. Different when added
to drinking water for broiler chickens and their
effect on some productive traits.

Materials and methods

Location and management of the
experiment:
The experiment was conducted in the

poultry field of the Department of Animal
Production - College of Agriculture /
University of Kirkuk, for a period from
9/30/2021 to 11/11/2021 and for a period of 42
days. To study the effect of using two different
concentrations of Bedgen 40 on different
periods for broiler chickens and their effect on
some productive traits. In this study, 280
broiler chicks (Ross 308) were used in one day
of age, unsexed, with an average starting
weight of 42 gm/chicken.

The Bedgen 40 product was obtained from
Kosar Company in Erbil Governorate, the
product is manufactured by Bedson Company.
The product consists of choline chloride and
artichoke plant extract.

The transactions were as follows:

First treatment T1: control (water without
additives)

The second treatment, T2: add 35 cc / 100 liters
of Bedgen 40 to the drinking water for a period
of 6-10 days of age.

The third treatment T3: add 45 cc / 100 liters of
Bedgen 40 in drinking water for a period of 6-
10 days of age.

Fourth treatment T4: add 35 cc / 100 liters of
Bedgen 40 in drinking water for a period of 21-
25 days of age.

Fifth treatment T5: add 45 cc / 100 liters of
Bedgen 40 in drinking water for a period of 21-
25 days of age.
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Sixth treatment T6: add 35 cc / 100 liters of
Bedgen 40 in drinking water for a period of 31-
35 days of age.

The seventh treatment, T7: add 45 cc / 100
liters of Bedgen 40 in drinking water for a
period of 31-35 days of age.

Table 1: It shows the proportions of the fodder materials included in the composition of the diets
used in the experiment.

Diet material starter diet 1-21 days growth diet 22-42 days
wheat 8.3 7.8
yellow corn 48 58.3
protein concentrate 10 10
Soybean meal 48% 28.4 20.3
Vegetable oil 4 2.7
limestone 1 0.6
the salt 0.3 0.3
the total 100 100
Calculated chemical composition
Energy represented by kilocalories/kg 3074 3105
Crude protein% 22.9 19.9
lysine+% 1.21 1.02
methionine * cysteine% 0.8 0.7
Calcium% 1.18 0.95
phosphorus % 0.4 0.4

To calculate the values of the chemical composition of the feed materials included in the composition of the diet,

was relied upon NRC (1994).
The studied characteristics:

The characteristics of the live body weight
of the birds (gm), the weekly weight gain rate
(gm), the weekly feed consumption rate (gm),
the feed conversion ratio according to the
equation referred to by [21].

Results and discussion

The results of the statistical analysis are
shown in Table (2), which indicates that there
are significant differences (P<0.05) in the
average weekly live body weight (g / bird). It
shows that there are no significant differences
in the first and second weeks. As for the third
week, a significant superiority appeared
(P<0.05) in favor of two treatments, T2 and T3,
compared with the other treatments. As for the
fourth and fifth weeks, we notice the
superiority of each of the treatments T2, T3,
T4, and T5 on other treatments. In the sixth
week, we notice that all the addition treatments
are superior to the control treatment.

As for the rate of weight gain, Table (3)
indicated that there were no significant
differences at the level (P<0.05) in the first,
second, and third weeks, and there was a
significant superiority (P<0.05) in the two
treatments, T2 and T3, compared with the other
treatments, as well as in the fourth week. We
notice the superiority of each of the T2, T3, T4,
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and T5 treatments over the other treatments. As
for the fifth week, we notice a significant
superiority in each of the T2, T4, and T5
treatments over the rest of the treatments. In
the sixth week, we notice that the T5 treatment
has outperformed the T1, T6, T7, However, it
did not differ with the treatments T2, T3 and
T4. As for the total or cumulative weight gain,
we note that all treatments of Bedgen 40
addition are superior to the control treatment.
Table (4) shows the effect of using two
different concentrations of Bedgen 40 at
different times in the drinking water on the rate
of feed consumption for broiler chickens, and
there were significant differences at the level
(P<0.05) in the rate of feed consumption
(o/bird). And there were no significant
differences in the first week in the rate of feed
consumption. In the second week, we notice a
significant superiority of the T2 and T3
treatments over the rest of the treatments in the
consumption of feed. In the third week, the two
treatments T2 and T3 were significantly
superior (P<0.05) in the rate of feed
consumption compared to With the rest of the
treatments. As for the fourth week, there were
no significant differences. As for the fifth
week, there was an arithmetic but not
significant increase for the two treatments T6
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and T7 in feed consumption compared with the

two treatments T1, T4, and it was significantly

superior to the treatments T2, T3, and T5. We

did not notice significant differences between

the treatments. In the rate of feed consumption

Table 2: Effect of adding two different levels of Bedgen 40 at different times on the live body weight
(g) of broiler chickens

at the sixth week, as well as the total or
cumulative feed consumption, we notice that
there are no significant differences between the
addition treatments and the control treatment.

Age/week

Treatment first Second third fourth fifth sixth

T1 144.20+0.83  439.65+1.73  924.62+1.99b 1513.1742.90c 2162.50+10.10b 2836.18+13.10d
T2 144.30+0.72  445.25+2.28  954.82+3.37a 1566.65+1.72a  2241.50+7.23a 2960.85%5.01 ab
T3 144.0541.25  445.25+2.78 947.30+4.45a 1565.10+2.25a  2230.80+7.17a  2946.98+7.32 b
T4 143.95+1.05  438.90+2.27 924.22+3.63b 1533.55+5.32b  2230.00#3.85a  2952.05+7.34 ab
T5 144.45+1.17  439.30+1.69  922.00+3.85b 1537.00+2.72b  2239.95+423a  2973.00+4.07 a
T6 144554051  437.25+1.65 923.97+3.46b 1514.75+4.76¢c  2176.25+5.55b  2868.00+8.20 ¢
T7 145.20+1.47  440.01+2.87 926.02+3.14b 1513.47+521c  2180.75+8.83b  2882.10+6.01 ¢

*The different letters within the same column indicates that there is a significant difference between the treatments at the
level of significance p>0.05, values were Meanzstandard error.

**T1: Control treatment, T2, T3: Addition of 35 and 45 cc/100 liters respectively of Bedgen40 in drinking water for 6-10
days, T5, T4: Addition of 35 and 45 cc/100 liters respectively of Bedgen40 in drinking water for 21-25 days, T6, T7 Add
35 and 45 cc/100 liters respectively of Bedgen40 to the drinking water for 31-35 days.

Table 3: Effect of adding two different levels of Bedgen 40 at different times on the rate of weight gain

(g/bird) for broilers.

Age/week
Treatment first Second third fourth fifth sixth Cumulatl\_/e
weight gain
T1 102.20+0.83 295.45+1.07 484.97+2.97b 588.55+2.48 b 649.32+10.50c 673.6+4.48¢c 2794.18+13.10d
T2 102.30£0.72  300.95+2.07 509.57+4.49a 611.82+3.98a 674.85+8.26b 719.35+17.73 ab 2918.85+5.01 ab
T3 102.05+1.25 301.20£2.01 502.05+3.76 a 617.80+6.07 a 665.70+8.06 bc 716.18+10.99 ab 2904.98+7.32 b
T4 101.95+1.05 294.95+2.63 485.32+5.03b 609.32+7.76 a 696.45+3.58 a 722.05+6.77 ab 2910.05+7.34 ab
T5 102.45+1.17 294.85+2.30 482.70+3.58b 615.00+3.51a 702.95+3.90a 733.05+5.88a 2931.00+4.07 a
T6 102.5+0.51  292.70+1.26  486.72+3.46 b 590.77+3.93 b 661.50+3.39 bc 691.75+9.21 bc 2826.00+8.20 ¢
T7 103.20+1.47 294.81+1.45 486.00+1.42b 587.45+3.52 b 667.27+5.27 bc 701.3+5.74 bc 2840.10+6.01 ¢

*The different letters within the same column indicates that there is a significant difference between the treatments at the level
of significance p>0.05, values were Meanzstandard error.

**T1: Control treatment, T2, T3: Addition of 35 and 45 cc/100 liters respectively of Bedgen40 in drinking water for 6-10 days,
T5, T4: Addition of 35 and 45 cc/100 liters respectively of Bedgen40 in drinking water for 21-25 days, T6, T7 Add 35 and 45
cc/100 liters respectively of Bedgen40 to the drinking water for 31-35 days.

Table 4: Effect of adding two different levels of Bedgen 40 in different periods on the rate of feed
consumption (gm) for broiler chickens.

Age/week

Treatment first Second third fourth fifth sixth Cu_mulatl\_/e

weight gain
T1 125.8742.18 374.00+2.11b  646.50+3.87b 949.7745.17 1303.95 +5.79abc 1499.00+10.00 4899.10+13.21
T2 125.6242.24 384.62+3.27a 665.5245.00a 965.12+4.45 1287.17+10.27¢c  1497.75+10.41 4925.83+6.60
T3 127.1243.46 382.12+2.31a 665.50+4.17a 964.12+3.22  1286.40+4.00c  1494.93+9.69 4921.20+8.64
T4 125.1241.91 374.00+4.12b  651.80+6.86b 960.30+5.02 1297.17+7.91abc 1522.18+15.58 4930.58+20.12
T5 124.3741.24 375.12+2.86b 647.37+3.30b 960.85+5.02 1289.40+4.98c  1500.03+7.24 4897.15+10.09
T6 125.0042.16 372.47+2.01b 651.55+2.05b 948.87+5.67 1310.12+8.07ab  1512.50+9.91 4920.51+17.25
T7 126.00+2.38 373.00b+2.82b 644.30+2.40b 949.97+550 1312.07+5.15a 1517.30+8.93 4922.65+14.92

*The different letters within the same column indicates that there is a significant difference between the treatments at the level of
significance p>0.05, values were Meanztstandard error.

**T1: Control treatment, T2, T3: Addition of 35 and 45 cc/100 liters respectively of Bedgen40 in drinking water for 6-10 days,
T5, T4: Addition of 35 and 45 cc/100 liters respectively of Bedgen40 in drinking water for 21-25 days, T6, T7 Add 35 and 45
¢c/100 liters respectively of Bedgen40 to the drinking water for 31-35 days.
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The results of the statistical analysis in
Table (5) indicate that there are significant
differences at the level (P<0.05) between the
treatments in the food conversion coefficient.
There are no significant differences in the first
three weeks. In the fourth week, there is a
significant improvement in favor of two
treatments T3, T5 in the food conversion
coefficient. In the fifth and sixth week and the

final conversion factor, we notice a significant
improvement in favor of the treatments T2, T3,
T4 and T5 compared to other treatments.

The improvement in body weight, weight
gain, feed consumption, and feed conversion
ratio may be due to the benefits and properties
of Bedgen 40, which is composed of artichoke
extract and choline chloride.

Table 5: Effect of adding two different levels of Bedgen 40 at different times on the feed
conversion ratio of broiler chickens.

Age/week

Treatment first Second third fourth fifth sixth Cumulatl\_/e

weight gain
T1 1.23£0.01 1.26+0.01 1.33+0.01 1.61#0.0la 2.00+0.04a 2.23+0.06a  1.75+0.0la
T2 1.2240.02 1.27#0.02 1.30+0.03 1.574#0.0l1a 1.90+0.02cd 2.08+0.04bc  1.68+0.01bc
T3 1.2440.04 1.26+0.01 1.32+0.01 1.56+0.01b  1.93+0.02c 0.02+2.08bc  1.69+0.01bc
T4 1.2240.03 1.26+0.02 1.34+0.03 1.57+0.02ab 1.86+0.01de 2.10+0.02bc  1.69+0.01bc
T5 1.2140.02 1.2740.02 1.33+0.02 1.56+0.01b  1.83+0.0le  2.04+0.01c  1.67+0.01c
T6 1.2120.01 1.2740.01 1.33#0.01 1.60+0.0lab 1.98+0.0lab 2.18+0.02ab  1.74+0.01lab
T7 1.2240.03 1.26£0.01 1.324#0.01 1.61#0.0la 1.96+0.02ab 2.16+0.03ab  1.73+0.0lab

*The different letters within the same column indicates that there is a significant difference between the treatments
at the level of significance p>0.05, values were Meanzstandard error.

**T1: Control treatment, T2, T3: Addition of 35 and 45 cc/100 liters respectively of Bedgen40 in drinking water
for 6-10 days, T5, T4: Addition of 35 and 45 cc/100 liters respectively of Bedgen40 in drinking water for 21-25
days, T6, T7 Add 35 and 45 cc/100 liters respectively of Bedgen40 to the drinking water for 31-35 days.

Artichoke  extract contains  phenolic
compounds, including a chlorogenic compound
that acts as an antioxidant, which prevents It
damages the mucous layer of the intestine and
prevents oxidative stress for the bird. This
helps the bird to grow and build the body [22].
It also contains the active substance cynarin,
which has natural activity against the
production of free radicals [23]. It also contains
active compounds. Flavonoids, the most
important of which is apigenin [10], and this
compound has many functions, including its
work to stimulate the production of beneficial
bacteria as a result of fermentation processes
and the removal of free radicals, as well as a
catalyst for catalase and clatathione enzymes
[24]. In addition, the active substance inulin
acts as a prebiotic and promotes the growth of
beneficial bacteria [7].

It stimulates the intestinal flora and thus
improves growth [25] and works to increase
the length of the villi in the intestine, which
have a role in the absorption process and
increase the surface area of the intestine, which
improves the increase in the absorption of
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nutrients and thus improves growth [25]; [26].
The reason for the improvement in these
characteristics may be due to the use of Bedgen
40 at different levels is that the artichoke plant
contains essential amino acids, including
methionine, lysine, and threonine [27]. Where
methionine is the first determinant in poultry
feed, as it is used in building proteins involved
in building body tissues, which leads to weight
gain and improved growth [28], as well as the
role of the amino acid (lysine) in the activation
and growth of skeletal muscles [29]. Artichoke
extract also contains the amino acid
(threonine), which has an important role in
increasing the production of growth hormone
[30], and the reason may be due The role of

artichoke as an antibiotic and anti-
inflammatory, which leads to growth
stimulation [31]. Artichoke works in the

treatment of liver toxicity, an antibiotic, and a
growth stimulator, especially in the early stages
of the chicks' life [11]. In view of the benefits
of artichoke and its content of antioxidant
compounds, it contributes to strengthening the
body’s immunity and thus raising the
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productive performance of broiler chickens
[32].

The improvement in live body weight,
weight gain, and the food conversion factor
may be due to the role of choline chloride, as
choline is an essential and necessary source for
the cell in donating a methyl group that is
important for the manufacture of methionine
and creatine.[33]; [34] and also choline has an
important role in the metabolism and
metabolism of liver fats, preventing the
occurrence of fatty liver and activating the liver
process [16] and choline has a role as an
antioxidant and reducing oxidative stress [35].
The reason for the superiority in weight, weight
gain, and feed conversion ratio in the first
period may be due to the essential amino acid
leucine, which activates the synthesis of
proteins involved in the structure of muscles by
activating the enzyme rapamycin, which is
necessary in building skeletal muscles,
especially in the early stages of the age of
chicks. This pathway may slow down with age.
Age, as the amount of protein accumulation in
the muscles decreases with age and is higher in
newly hatched birds [36]. It may be due to the
development of lactic acid bacteria, as it was
found that the highest rate of growth of the
small intestine is on the ninth and tenth day and
the development of lactic bacteria and the
importance of Organ physiology and the
development of beneficial microorganisms in
the first ten days of chicken life [37]. As for the
increase in weight when adding Bedgen 40 in
the second period, it may be due to the increase
in food additives stimulating satellite cells
(muscle cells), which leads to an increase in
muscle size and growth [38] by increasing
myoblasts and this leads to This leads to an
increase in the diameter of the muscle fiber,
and as a result, the white meat increases and
the weights of the thighs and wings increase
[39] and that the reason for the improvement in
productive performance in the growth stage is
the presence of artichokes in the diet, which
encourages the secretion of digestive system
enzymes and enhances the digestion of
nutrients, which increases the rate of nutritional
absorption [40], as it was shown that the
number of beneficial bacteria increased at the
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age of 21 days, as the concentration of
bifidobacterium and Lactobacillus increased in
the ileum [41].

Perhaps the reason is attributed to the
improvement obtained when adding Bedgen 40
in the second period (21-25), as artichoke
extract and choline reduce the stress obtained
after switching feed and vaccine as mentioned
[11].

Conclusion

We conclude from this study that the use of
35 and 45 cm 3/ liter of Bedgen 40 in drinking
water for the age period of 6-10 days and 21-25
days led to an improvement in the productive
characteristics, the average live body weight
and the rate of weight gain, as well as a
significant improvement in the feed conversion
coefficient for broiler chickens.

References

[1].Dibner, J. J. and J. D. Richards.) 2005(. Antibiotic

growth promoters in agriculture: History and mode of

action. Poult. Sci. 84: 634-643.

Soltan, M.A.;Shewita, R.S. and
ELKatcha,M.1.(2008). Effect of dietry anise seeds
supplementation on growth performance,immune
response, carcass traits and some blood parameters of
broiler chickens. Int.J.Poult.Sci. 7(11)1078-1088.

[3]. Lavinia. S.; D. Gabi; D. Drinceanu; D. Stef; M.
Daniela; C. Julean; T. Ramona; and N.
Corcionivoschi  (2009). Rom. Biotechnol. Lett.,
14(4): 4606-4614.

[4]. Saeed, S.; and P. Tariq (2007). Antibacterial
activities of Embolic officinal is and coriander
against Gram negative urinary pathogens. Pak. J.
Pharm. Sci., Jan. 20(1):32-35

[5]. Ben Salem, M., Affes, H., Ksouda, K., Dhouibi, R.,

Sahnoun, Z., Hammami,S. and Zeghal, K. M. (2015).

Pharmacological Studies of Artichoke LeafExtract

and Their Health Benefits. Plant Foods Hum. Nutr.

70:441-53.

Kraft, K.(1997).Artichoke leaf extract. Recent
findings reflecting effects on lipid metabolism, liver
and gastrointestinal tract. Pytomedicine, , 4, 369-378.
[7]. Costabile, A., S. Kolida, A. Klinde E. Gietl, M.

Béuerlein, C. Frohberg and G. R. Gibson. .A double-
blind, placebo-controlled, (2010). crossover study to
establish the bifidogenic effect of a very-long-chain
inulin extracted from globe artichoke (Cynara
scolymus) in healthy human subjects. British journal
of Nutrition, 104(7): 1007-1017 .

[8]. Jimenez-Escrig, A., Dragsted, L.O., Daneshvar, B.,
Pulido, R., Saura-Calixto, “F., (2003). In vitro
antioxidant activities of edible artichoke (Cynara
scolymusL.) and effect on biomarkers of antioxidants

[2].

[6].



Kirkuk University Journal for Agricultural Sciences, Vol. 14, No. 2, 2023 (197-205)

in rats. Journal of Agricultural and Food Chemistry
51, 5540-5545

[9]. Biel, W.R. Witkowicz, E. Pigtkowska and C.
Podsiadto.(2020). Proximate composition, minerals
and antioxidant activity of artichoke leaf extracts.
Biological Trace Element Research, 194(2): 589-595.

[10]. Schutz, K. , D. Kammerer, R. Carle and A.
Schieber,(2004).Identification and quantification of
caffeoylquinic acids and flavonoids from artichoke
(Cyna,rascolymus L,) heads, juuce and pomace by
HPLC-DAD-ESI/MY. J. Agric. FoodChem., 52:
4090-4096.

[11]. Deniz, G., 1.1. Turkmen, F. Orhan and H. Biricik,(
2006). Effect of hepabial carnitine@ supplemented to
drinking water on the performance of broilers under
different stress conditions. Revue Med. vet., 157:
115-120.

[12]. Zeisel, S.H. and N. F. S. H.
Sheard.(1989).Choline an essential dietary nutrient
.Nutrition 5: 1-5.

[13]. Calderano, A . A.,R.V .Nunes,R.J.B.
Rodrigueiro , R . A ., César . (2015) . Replacement
of choline chloride by a vegetal source of choline in
diets for broilers. Cienc Anim Bras;16:37-44.

[14]. Arvind ,S.; and Shashi,R.(2015).Effect of Herbal
and Chemically synthetic Choline on physio-
biochemical characteristic of Chicks.Journal of
Global Biosciences .4(6):2537-2542.

[15]. Hollenbeck, C. B.( 2010). The importance of being
choline. J. Am. Diet. Assoc. 110:1162-1165.

[16]. Hamed, A. P.; M. A. Hamedani ; M. E. Nasab ; M.
H. Babazadeh and S. M. Davoudi.(2014). Effect of
Choline on performance quality of non-ruminant.
Entomology and Applied Science Letters.1(1):14-18 .

[17]. Kumar,P. and S.Sharma.(2016).Trial Study
Comparing Effect of Cholmax (HERBAL
CHOLINE) and Synthetic Choline Chloride on
Growth Performance in Broiler Chicken.veterinary
science.5(10):77-65

[18].Kidd, M.T., P.R. Ferket, and J. D. Garlich.(1997).
Nutritional and osmorgulatory functions of betaine —
worlds poult Sci., J. 53 : 125- 139.

[19]. Dilger, R.N. and D.H. Baker.(2007). DL-
Methionine is as efficacious as Lmethionine, but
modest L-cystine excesses are anorexigenic in sulfur
amino acid-deficient purified and practical- type diets
fed to chicks. Poultry Science 86: 2367 — 2374.

[20]. Ryu, K. S., K. D. Roberson, . G. M. Pesti, and R.
R. Eitenmiller, .(1995). The folic acid requirements
of starting broiler chicks fed diets based on practical
ingredients. 1. Interrelationships with dietary choline.
Poult. Sci. 74: 1447-145

[21]. Al-Zubaidi, Suhaib Saeed Alwan. (1986). Poultry
Management - First Edition - College of Agriculture
- University of Basra.

[22]. Zhang, X., Q. Zhao, X. Ci, S. Chen, Z. Xie, H. Li
and Q. Xie. (2020). Evaluation of the efficacy of
chlorogenic acid in reducing small intestine injury,
oxidative stress, and inflammation in chickens

203

challenged with Clostridium perfringens type A.
Poultry Science, 99(12): 6606-6618.

[23]. Lattanzio, V., P. A. Kroon, V. Linsalata and A.
Cardinali.(2009). Globe artichoke: A functional food
and source of nutraceutical ingredients. Journal of
Functional Foods, 1(2), 131-144.

[24]. Wang, E., F.Chen, X. Hu and Y. Yuan. (2014).
Protective effects of apigenin against furan-induced
toxicity in mice. Food & Function, 5(8): 1804-1812.

[25]. Rebolé A, Ortiz LT, Rodriguez ML, Alzeuta C,
Trevifio J and Velasco S(2010). Effects of inulin and
enzyme complex, individually or in combination, on
growth performance, intestinal microflora, cecal
fermentation characteristics, and jejunal
histomorphology in broiler chickens fed a wheat- and
barley-based diet. PoultryScience 89: 276-286.

[26]. Ding, B., L. Chen, H. Lin, X. Wang, L. Zhang, X.
Ni and B. Fronte. (2021). Effects of inulin diet
supplementation on production performance, gut
traits, and incidence of ascites in Haidong chicks
under hypoxic conditions. Animal Bioscience, 34(3):
417- 426.

[27]. Salman, F.M.; EI-Nomeary, Y.A.A.; Abedo, A.A;;
Abd El-rahman, H.H.; Mohamed, M.l.;Ahmed,
S.M.(2014).Utilizationof artichoke (Cynara
scolymus) by-products in sheep feeding. Am. J.
Agric.Environ. Sci. 2014,14, 624—630.

[28]. Kalbande, V. H., K. Ravikanth, S. Maini and , D. S.
Rekhe.(2009). Methionine supplementation options
in poultry. Int. J. Poultry Science, 8(6): 588-591.

[29]. Jin, C. L., J. L. Ye, J.Yang, C. Q. Gao, H. C. Yan,
H. C. Li and X. Q. Wang.(2019). mTORC1 mediates
lysine-induced satellite cell activation to promote
skeletal muscle growth. Cells, 8(12): 1549.

[30]. Al-Hayani, W. K. A. (2017). Effect of threonine
supplementation on broiler chicken productivity
traits. International Journal of Poultry Science, 16(4):
160-168.

[31]. Ben Salem, M., Affes, H., Athmouni, K., Ksouda,
K., Dhouibi, R., Sahnoun, Z., ... Zeghal, K.M.
(2017).Chemicals compositions, antioxidant and anti-
Inflammatory activity of Cynara scolymus leaves
extracts, and analysis of major bioactive polyphenols
byHPLC. Evidence-Based Complementary and
Alternative Medicine, 2017, 4951937.

[32]. Dhiab, A.T and Ali, J.A,.(2022). Effect of adding
artichoke (Cynara scolymus L.) extract to the water
or the diet on the production performance and
physiological traits of broilers. journal of agricultural
and biological science.ISSN NO:2771-8840.

[33].  Zeisel, S.H., (1999). Choline and
phosphatidylcholine. Modern Nutrition in Health and
Disease, 9th ed. Baltimore: Williams & Wilkins,
513-523.

[34]. Corbinand , K.D. and S .H. Zeisel. (2013) . Choline
Metabolism Provides Novel Insights into Non-
alcoholic Fatty Liver Disease and its Progression .
Curr Opin Gastroenterol . ; 28(2): 159-165.

[35]. Aziz, M. A ., A. A Zahra, .Z. A . Kheder,.and H
. M . Fikry, . (2019) .The role of L- methionine , L —



Kirkuk University Journal for Agricultural Sciences, Vol. 14, No. 2, 2023 (197-205)

carnitine choline and / or silymarin in hepatoprection
against paracetamol intoxication and oxidative stress
in broiler . Slov Vet Res ; 56 (Suppl 22): 717-23.

[36]. Deng, H., A. Zheng, G. Liu, W. Chang, S. Zhang
and H. Cai.(2014). Activation of mammalian target
of rapamycin signaling in skeletal muscle of neonatal
chicks: Effects of dietary leucine and age. Poultry
Science, 93(1): 114-121.

[37]. Martinez.Y, E. Altamirano, V. Ortega, P. Paz, M.
Valdivié.(2021).Effect of age on the immune and
visceral organ weights and cecaltraits in modern
broilersAnim., 11 .p. 845

[38]. Hammond, C.L.,Simbi, B.H. and Stickland,
N.C.(2007). Inovo temperature mani-
pulationinfluences embryonic motility and growth of
limb tissues in the chick (Gallusgallus). Journal of
Experimental Biology. 210:2667-2675.

[39]. Stojanovi¢, S.,Kanacki, Z. Uséebrka, G. and Zikié,
D. (2011).Influence of modified incubation factors
on carcass characterristics of broiler chickens.
Biotechnology in Animal Husbandry. 27(4): 1621-
1627 .

204

[40]. Karimi, M., F. Samadi, M. Ahmadifar, R. Nateghi
and N. Mashhadizadeh. (2020). The effects of
artichoke aqueous extract on the growth
performance, intestinal morphology, and blood
metabolites in broiler chickens. Modern Medical
Laboratory Journal, 3(1): 27-35.

[41]. Mookiah.S, C.C Sieo, K. Ramasamy. ,and
N.Abdullah .(2013). Effects of dietary prebiotic
,probiotic and synbiotics on performance caecal
bacterial ~ populations andcaecal fermentation
concentrations of broiler chickens ,Journal of Science
of Food and Agriculture ,94(2),341-348.



Kirkuk University Journal for Agricultural Sciences, Vol. 14, No. 2, 2023 (197-205)

f > |:A‘,w,'w_"...<\3, b ._'»:_ .- ,._f‘)i-. .‘.._ P _ : == G aihfate s o f ) AGA Q-l A
ui/_)?,(‘}‘: o WL - _ e T T 1':{\,\’1?4!‘(\\[‘;&""&“\.“
Adlide cpdl oyl ela 8 Bedgen 40 (m (pilida cpiS s aladiad Sl
Pm Gj)ﬁ 3%91.”\3\1\ Qlial) (o uis

Fepall ¢l £ laa deas 2ol cpallyg plel '3y sl
mo ha mm ed sa@uokirkuk.edu.ig ilham.n@uokirkuk.edu.ig nazlihuseen3@gmail.com

Bl (S S dnala el A (gl gy i P!
bl (SR AR Laala dagpali-e ) A e )3 Slandly (S ond 2
07/ 05/2023 4158 2,55 09 / 04/2023 Siadll il G5 o
A Gnlll privale e (e Jive Gl @
Ly
8l Auhal L e 42 oy ¢ @SS daala/ Al A — gl 2N adl Sl calsal) Jis 8 Apaall el
oan e bty aalll 258 Hph jee (e Ailide i DG e Bedgen 40 sale e gpilite oS o]
Jarays dusine by aals ag yee 3 ((ROSS 308 ) aalll £ (e a8 280 Al oda & axdid dalil) ilaal)
10 o ggsing 558 S5 Alalae U1 ) e 4 gy cBlalaa 7 o Wilsdie #LAY) s ¢ )8 a2 42 A1 0y
Apaill CDlalae il ddbide Ayyee 3y oyl el 50100/ 3045 35 Gmsies: Bedgen 40 asiu) a8
ipendl saddl DA il cle 8 8100/ saldd) (e 3035 ddlial T2 @y (ALl 50y phapadl Alalea : T1 2 VS
e 3a35 ALl T4: <oy 10-6 dgpeall s2all DA il ela i 100/ 32kl e 3aud5 dilial: T3 oz 10-6
P il ele b G100/ 53 (e Bau 45380l 1 TS a5y 25-21 dgpend) s2dl Pha il el & 1100/ 2L
Ll T7 cas 35-31 dpendl s2all DA (il sle L331100/ 33kl (1o 3035 dilial T6: s 25-21 dgpanl) 524)
Ox (P<0.05) ssine (3585 apas gilil) i wasy 35-31 Agpenl) saall A i) cle 3 0100/ salad) o 30045
aall (15 A gsine g ki) bl Cyelal 3. gl Al sl (55 8 5l dleles 5 Bedgen 40 dilal <Dl
gsmY) & T5T4T3,T2 cdlalaadl (o JSI (spima gy CIB gaau) & T3,T2 Glelaall 45l salyjlly ol
g b Calall Dl Jare 8 T3,T4 lilalee cigins coulad) gamd) 8 28] CDlebea paen (35 aelal)
Gy Gualadlly Gualdll e ) 8 3330 Jisatll Jalae H(0<0.05) (gsine cpuend 25my il iy SIS, ¢ L)
Bhad) el 4380 T5,T4,T3,T2 clalaall S o Sleill Jigatll Jalaal

aalll g5 ¢ dalil) claall (Bedgen 40 - Aualital) cilalsl)

205


mailto:nazlihuseen3@gmail.com
mailto:nazlihuseen3@gmail.com
mailto:ilham.n@uokirkuk.edu.iq
mailto:ilham.n@uokirkuk.edu.iq
mailto:mo_ha_mm_ed_sa@uokirkuk.edu.iq
mailto:mo_ha_mm_ed_sa@uokirkuk.edu.iq

