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Abstract

This experiment was conducted at the poultry farm of the Department of Animal Production,
College of Agriculture, Al-Qasim Green University, from 13/11/2025 to 17/12/2025. The study
aimed to investigate the effect of adding different levels of the compound berberine (Berberis
vulgaris L.) to the broiler diet on the relative weights of main and secondary cuts and the
physical and chemical characteristics of the meat. In the experiment, 225 unsexed Ross 308
broiler chicks were used, randomly distributed into 15 (cans) with 5 experimental treatments of
45 birds each, and each treatment included three replicates of 15 birds each. The experimental
treatments were as follows: Treatment 1: Control (basic diet without any additives). Treatment 2:
Addition of 1 gram of berberine/kg to the basic diet. Treatment 3: Addition of 2 grams of
berberine/kg to the basic diet. Treatment 4: Addition of 3 grams of berberine/kg to the basic diet.
Treatment 5: Addition of 4 grams of berberine/kg to the basic diet. The main findings of the
study can be summarized as follows: A significant improvement (p<0.05) was achieved in the
relative weight of the thigh of birds in treatments 2, 3, 4 and 5 compared to treatment 1 (control).
As for the relative weight of the wings, birds in treatment 5 recorded a significant improvement
(p<0.05) compared to treatments 2 and 3. Regarding the percentage of weight lost upon thawing,
birds in treatment 5 recorded the lowest percentage of loss with a significant difference (p<0.05)
compared to the rest of the experimental treatments. As for the concentration of cholesterol in the
meat, birds in treatments 2, 3, 4 and 5 recorded a significant decrease (p<0.05) compared to
treatment 1 (control), which recorded the highest concentration of cholesterol in the meat.

Key words: Berberine compound, relative weights of primary and secondary cuts, broiler meat,
physical and chemical properties.

Introduction

The poultry industry has witnessed metabolism, are more susceptible to
remarkable development in recent years, oxidative stress and free radical formation
both in egg and meat production worldwide. [3,4] and experience a significant decrease
The increasing demand for poultry products in their immunity [5,6]. As a result of the
has led to efforts towards developing increased production of free radicals within
antibiotic-free products, especially with the the body, which leads to oxidative stress, a
European Union's ban on the use of many concern in modern meat production systems,
antibiotics as animal feed additives or researchers have been encouraged to add
growth promoters [1,2]. Broiler chickens, natural antioxidants derived from medicinal
characterized by rapid growth rates and high plants to poultry feed for their role in
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removing free radicals and their effective
role in reducing oxidation reactions, whether
within the body or in meat during storage, as
they are safer and cheaper, and thus a good
alternative to chemical antibiotics, thereby
improving production performance,
maintaining high growth levels, and
increasing immunity for broiler chickens
[7,8,9]0ne of the natural antioxidants
derived from medicinal plants is berberine, a
yellow, basic alkaloid compound extracted
from the roots of Berberis vulgaris L. [10].
Berberine is characterized by its effective
role in enhancing antioxidant defense
mechanisms by activating the Nrf2 pathway.
This protein translocates to the nucleus and
binds to the Antioxidant Response Element
(ARE), thereby stimulating gene expression
of the antioxidant enzymes Superoxide
dismutase, Catalase, and Glutathione , In
addition, berberine significantly reduces the
production of free radicals in mitochondria
and enhances the activity of antioxidant
enzymes in the liver and plasma, which
contributes to relieving oxidative stress and
reducing lipid oxidation, thus protecting cell
membranes. Berberine also shows an
inhibitory effect on the NF-kB inflammatory
pathway associated with increased reactive
oxygen species [11,12,13]. Berberine is an
anti-inflammatory and antimicrobial
compound that regulates the immune system
and improves lipid metabolism disorders
[14,15].

Materials and Methods

This study was conducted at the poultry
farm of the Animal Production Department,
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College of Agriculture, Al-Qasim Green
University, from November 13, 2025, to
December 17, 2025. The experiment used
225 one-day-old, unsexed Ross 308 broiler
chicks, randomly distributed into 15 cages,
resulting in 5 experimental treatments of 45
birds each. Each treatment included three
replicates of 15 birds each. The chicks were
raised in the coops on a 7 cm layer of white
wood shavings. Free-range feeding was
provided to the birds, consisting of a starter
diet from 1 to 10 days of age, a grower diet
from 11 to 21 days of age, and a finisher diet
from 22 to 35 days of age (Table 1). The
experimental treatments were as follows:
The first treatment was the control (basic
ration without any additives). The second
treatment added 1 gram of berberine/kg to
the basic ration. The third treatment added 2
grams of berberine/kg to the basic ration.
The fourth treatment added 3 grams of
berberine/kg to the basic ration. The fifth
treatment added 4 grams of berberine/kg to
the basic ration. The experiment included
studying the following characteristics:
dressing percentage with edible offal,
dressing percentage without edible offal,
percentage weights of main and secondary
cuts, and the physical and chemical
properties of the meat. The averages of these
characteristics were estimated for each of
the five weeks of the experiment. The
Completely Randomized Design (CRD) was
used to study the effect of different
treatments on the studied traits. Differences
between means were compared using
Duncan's multiple range test [16], and the
ready-made statistical software SAS [17]was
used to analyze the data.
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Image No. 1: Berberine compound used in the experiment

Table 1 shows the proportions of feed ingredients used in the starter, grower, and finisher
diets used in the experiment, along with the calculated chemical composition.

Diet types
ingredients % Starter 1-10 Growth 11-21 Final 22-35

day day day
yellow corn 52.8 58.65 62.4
Wheat 10 10 10
protein concentrate* 5 5 5
Soybean meal 48% ** 29.8 24 20.5
Sun flower oil 0.3 0.3 0.3
Dicalcium and phosphorous | 0.5 0.35 0.2
Limestone 1.14 1.21 1.22
Methionine 0.17 0.17 0.13
Lysine 0.19 0.22 0.15
Salt 0.1 0.1 0.1
Total 100 100 100

Chemical Analysis in Calculated***
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Represented energy (Kio | 2940 2995 3035
calories / kg of feed)

Crude protein % 21.94 19.66 18.29
Methionine + Cystine (%) 1.03 0.97 0.9
Lysine (%) 1.39 1.26 1.11
Calcium(%) 0.9 0.88 0.83
Available phosphorous(%) 0.44 0.41 0.38
Crude fiber(%) 2.73 2.64 2.58

*The animal-based protein concentrate used is a product of the Dutch company Brocon
(imported). It contains 40% crude protein, 2017 kcal/kg protein metabolizable energy, 5% crude
fat, 2.20% crude fiber, 5% calcium, 4.68% phosphorus, 3.85% lysine, 4.12% methionine, 4.12%
methionine + cysteine, 0.42% tryptophan, and 1.70% threonine. It also contains a blend of
vitamins and trace minerals that meet the bird's needs for these elements. The soybean meal used
is from an Argentinian source and has a protein content of 48% and a metabolic rate of 2440
kcal/kg.

***Construction based on NRC « (1994) [18].

Results and Discussion chicken feed on the dressing percentage (%)

) ) at 5 weeks of age (arithmetic mean + standard
Table 2 shows the effect of adding different error), indicating no significant differences
levels of berberine compound to broiler between all experimental treatments.

Table 2. Effect of adding different levels of berberine compound to broiler feed on dressing
percentage (%) at 5 weeks of age (arithmetic mean + standard error).

Treatments Dressing percentage with | Dressing percentage
light edible offal (%) excluding edible offal (%)

T1 0.44 77.28% 72.49+ 0.33

T2 78.58 + 0.58 73.78+ 0.55

T3 78.04+ 1.40 73.30+ 1.12

T4 77.81+ 2.47 72.64+ 2.23

T5 77.73+ 1.33 73.32+ 1.36

significance level N.S N.S
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NS: Not significant.

T 1 = Control treatment with no additions

T 2 = Addition of 1 g Berberine/kg of the basal diet
T 3 = Addition of 2 g Berberine/kg of the basal diet
T 4 = Addition of 3 g Berberine/kg of the basal diet
T 5 = Addition of 4 g Berberine/kg of the basal diet
Table 3 shows the effect of adding different
levels of berberine compound to the broiler
chicken diet on the relative weight of the
main and secondary cuts (arithmetic mean *
standard error). The results indicate that there

are no significant differences in the relative
weight of the breast between all the
experimental treatments. As for the relative
weight of the thigh, the second, third, fourth

and fifth treatments recorded a significant
improvement (P<0.05) compared to the first
treatment (control). As for the relative weight

of the back, the results indicated that there are

no significant differences between all the

experimental treatments. As for the relative
weight of the wings, the birds in the fifth
treatment showed a significant improvement
(P<0.05) compared to the second and third
treatments. As for the first treatment (control),
it did not differ significantly from the rest of
the experimental treatments, and the fourth
treatment did not differ significantly from the
birds in the first, second, and fifth treatments.
Regarding the relative weight of the neck, the
results indicated that there were no significant
differences between all the experimental
treatments.

Table No. 3 Effect of adding different levels of berberine compound to broiler
chicken feed on the relative weight of main and secondary cuts (arithmetic mean +

standard error).

Main segments Secondary segments
Treatments
Breast(%) Thighs(%) Back(%) Wings(%) Neck(%)
T1 39.18+1.67 | 23.84+0.67 | 20.34+0.79 | 9.49+0.49 5.10+0.22
b abc
T2 37.02#0.95 | 27-2420.79 | 1880+0.99 |935+0.22 6.19+0.20
a bc
T3 38.67+0.95 |26.50+0.50 | 18.83+1.22 |8.75+0.19 5.75+0.18
a c
T4 38.63+0.56 | 26.50+0.50 | 18.26+0.52 | 9.91+0.02 5.37+0.58
a ab
T5 38.16+1.25 | 26.70+£0.40 | 17.97+1.67 10.24+0.06 5.84+0.68
a a
significance - -
level N.S N.S N.S

1645

ISSN 2072-3857




Euphrates Journal of Agricultural Science-18 (1):1641-1649, (Mar.2026)

Merzah et al.

*Means with different letters within the same column indicate differences at a
significance level of P<0.05. NS: Not significant.

T 1 = Control treatment with no additions

T 2 = Addition of 1 g Berberine/kg of the basal diet
T 3 = Addition of 2 g Berberine/kg of the basal diet
T 4 = Addition of 3 g Berberine/kg of the basal diet
T 5 = Addition of 4 g Berberine/kg of the basal diet

The significant improvement in relative
thigh weight in berberine treatments
compared to the first treatment (control)
can be explained by the fact that thigh
muscles have high metabolic activity and
contain a higher proportion of oxidized
muscle fibers, and are therefore more
sensitive to oxidative stress. Therefore,
enhancing antioxidant systems  with
berberine maintains the integrity of cell
membranes and reduces lipid peroxidation,
which supports better growth of these
muscles [11]. As for the significant
improvement in the relative weight of
wings in the fifth treatment (4 ¢
berberine/kg feed) compared to the second
and third treatments, this may indicate that
the high levels of berberine enhanced the
efficiency of amino acid and energy

utilization, since  berberine improves
intestinal morphology and absorption
efficiency, which is reflected in the
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development of some muscle segments [1].
Table 4 shows the effect of adding different
levels of berberine compound to broiler
chicken feed on the physical and chemical
properties of meat (arithmetic mean *
standard error). The results indicate that
there are no significant differences between
all experimental treatments in hot carcass
weight, exudate, water retention capacity,
myoglobin pigment concentration, and
meat pH. As for the percentage of weight
lost upon thawing, the fifth treatment
recorded the lowest percentage, reaching
0.89%, with a significant difference
(P<0.05) compared to the other treatments.
As for cholesterol concentration (mg/100g
meat), The second, third, fourth and fifth
treatments recorded a significant decrease
(P<0.05) compared to the first treatment
(control), which recorded the highest
cholesterol concentration of 68.38 mg/100
g of meat.
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Table 4: Effect of adding different levels of berberine to broiler feed on the physical and
chemical properties of meat (arithmetic mean + standard error).

Water Myoglobi Percentage Cholesterol
Weight of the | Percentage . n pigment Ph g concentratio
. Holding of  weight :
Treatments | hot  carcass | of fluid (%) . concentrat n in meat
Capacity . level lost  upon
(gram) Excreted ion (mg/g . (mg/100g of
(%) melting(%)
of meat( meat(
It 630.00+£20.81 |2.09£0.15 | 37.99+ 2.05 | 0.97+£0.30 | 5.70+0.10 | 2.03+ 0.07 | 68.38+1.42
a a
T 1668.33+ 57.03 | 1.93+0.38 | 38.47+ 3.06 | 1.91+0.30 |5.60+0.05 | 1.82+0.03 | 61.28+0.69
a b
T3 1687.67+51.72 | 1.89 +0.02 | 40.85+ 1.41 | 1.60+0.40 |5.60+0.11 | 1.85+0.15 | 61.19+0.67
a b
T4 1725.00+ 48.56 | 1.59+0.19 | 40.95+ 2.14 | 1.82+0.43 | 5.70+£0.05 | 1.85+0.05 61.78+1.18
a b
o 1732.67+40.39 | 1.40+0.07 | 41.42+ 7.05 | 2.00+0.29 |5.70+0.05 | 0.89+ 0.05 | 60.96+0.55
b b

*Means with different letters within the same column indicate differences at a significance level of P<0.05.
NS: Not significant.

T 1 = Control treatment with no additions

T 2 = Addition of 1 g Berberine/kg of the basal diet
T 3 = Addition of 2 g Berberine/kg of the basal diet
T 4 = Addition of 3 g Berberine/kg of the basal diet
T 5 = Addition of 4 g Berberine/kg of the basal diet

The significant decrease in the
percentage of weight loss upon solubility
(%) recorded by treatment 5 compared to
the other treatments reflects an important
result: improved stability of cell
membranes and reduced damage to
proteins and lipids during storage. It is
known that oxidative stress causes
oxidation of lipids and proteins, leading
to deterioration of cell structure and
water loss [13]. Since berberine reduces
the production of reactive oxygen
species and inhibits the inflammatory
NF-kB pathway, it maintains the
integrity of muscle proteins and their
ability to retain water, thus explaining
the reduced loss upon solubility [11]. As
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for the significant decrease in cholesterol
concentration in meat (mg/100g meat) in
the berberine treatments compared to the
first treatment (control), this may be due
to berberine's role in regulating lipid
metabolism and reducing cholesterol
synthesis by activating the AMPK
(Adenosine  Monophosphate-Activated
Protein Kinase) pathway, which inhibits
lipid synthesis by inhibiting the enzyme
Acetyl-CoA Carboxylase, which inhibits
fatty acid synthesis and thus reduces
cholesterol synthesis. This explains the
decrease in meat cholesterol when
berberine is added [14,15].
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Conclusion

The addition of berberine to broiler feed
showed a significant positive effect on the
relative weight of thighs and wings, the
percentage of weight lost when thawed, and
the concentration of cholesterol in meat. The
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