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Extended Abstract

Background: In the broiler poultry industry, achieving maximum growth performance and flock
health has always been a major challenge. In the past, the use of antibiotic growth promoters
(AGPs) was a common strategy to enhance performance and control diseases. However, with the
prohibition of these antibiotics due to concerns over bacterial resistance and harmful residues in
animal products, there is an urgent need to find natural and safe alternatives. Medicinal plants,
owing to their bioactive compounds (such as flavonoids, terpenoids, and phenolic compounds)
with antioxidant, anti-inflammatory, and antimicrobial properties, hold significant potential as
natural growth promoters. The digestive system of poultry, as one of the most important systems
of the body, plays a pivotal role in the absorption of nutrients and the rapid growth of chicks.
Research has shown that the development and evolution of this system in the early days of life
have a direct and significant impact on the final performance of the bird. In recent years, the use
of food additives in poultry diets has expanded with the aim of improving digestion and absorption
processes, increasing growth efficiency, and strengthening the immune system. Antibiotics have
been used as growth promoters in this industry for years, but the challenges arising from their
long-term use, including microbial resistance, drug residues in products, and threats to public
health, have increased the need to find suitable alternatives. In this regard, medicinal plants are
considered a promising option due to their bioactive compounds, antimicrobial, anti-
inflammatory, and immune-boosting properties. This study was designed and implemented to
investigate the effects of different levels of a mixture of medicinal plants, such as Echinacea,
Sage, Savory, and Rosemary, on performance indicators, intestinal morphology, and immune
response of broiler chickens.

Methods: This experimental study was conducted using 300 one-day-old Ross 308 broiler
chickens in a completely randomized design. After initial reception and adaptation to the
environment, the chickens were divided into five experimental treatments: Treatment 1) a control
group (without receiving plant extract), Treatment 2) a group receiving 0.5% medicinal plant
mixture, Treatment 3) a group receiving 1% medicinal plant mixture, Treatment 4) a group
receiving 1.5% medicinal plant mixture, and Treatment 5) a group receiving 2% medicinal plant
mixture. The medicinal plant mixture was provided to the chickens in the form of a solution in
drinking water. The 42-day rearing period was carried out under standard temperature, humidity,
and ventilation conditions. The diets were formulated based on the nutritional needs of broilers
and using quality raw materials. Performance parameters, including daily weight gain, feed
consumption, and feed conversion ratio (FCR), were measured and recorded weekly during the
experiment. At the end of the period, different parts of the intestine (duodenum, jejunum, and
ileum) were sampled to examine morphological characteristics, including the length and width of
the villi, the depth of the crypts, and the ratio of the height of the villi to the depth of the crypt. In
addition, antibody titers against common antigens in chickens were measured to assess the
immune response. Data were analyzed using appropriate statistical software and comparative
tests.

Results: In the initial period, the group receiving 1% of the medicinal plant mixture had the
highest weight gain, and the group receiving 2% of the medicinal plant mixture had the lowest
weight gain. In the initial period, the conversion rate of the 1% medicinal plant mixture treatment
had the best FCR.
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In the growth period, the treatment containing 1% of the medicinal plant mixture showed the best
conversion rate, and the treatment containing 2% of the medicinal plant mixture presented the
worst FCR. The treatment containing 1% of the medicinal plant mixture had the highest
duodenum length, and the control treatment had the lowest duodenum length. In contrast, the
crypt depth was significantly different. The treatment containing 1% of the medicinal plant
mixture had the highest duodenal crypt depth, and the treatment with 2% of the medicinal plant
mixture had the lowest duodenal crypt depth. The highest jejunal width belonged to the treatment
containing 1% of the medicinal plant mixture, and the lowest jejunal width was recorded in the
control treatment. The highest and lowest depths of the jejunal crypt were observed in the
treatment receiving 1% of the medicinal plant mixture and the control treatment, respectively. The
treatment containing 1% of the medicinal plant mixture possessed the highest values of the length,
width, and depth of the ileum crypt.

Conclusion: The findings of this study clearly demonstrate that the optimal use of medicinal
herbs can serve as a suitable alternative to antibiotic growth promoters. A concentration of 1% of
the studied herbal mixture yielded the best results, improving growth performance, enhancing
intestinal morpho-functional integrity, and strengthening the immune system. However, dosage is
of particular importance, as the results indicate that higher concentrations may lead to adverse
effects.
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Ten grams of premix contains 0.24 mg of vitamin A (500,000 IU per gram), 0.6 mg of vitamin D3 (100,000 IU per gram), 0.60 mg of vitamin E (500 TU
per gram), 6.6 mg of vitamin K3 (pure 22.7%), 100.0 mg of vitamin B12 (pure 0.1%), 2000.0 mg of biotin (pure 0.01%), 1100.0 mg of choline chloride
(pure 50%), 1.1 mg of folic acid (pure 90%), 2.65 mg of nicotinic acid (pure 100%), 3.16 mg of dipantothenate (pure 92%), 4.5 mg of vitamin B6 (%)ure
100%), 5.12 mg of riboflavin (pure 80%), 2.5 mg of vitamin B1 (100% pure), 32.00 mg of copper sulfate (CuSO,4-5H,0), 333.20 mg of ferrous sulfate
(FeSO4-H,0), 166.8 mg of manganese oxide (MnO), 0.1 mg of sodium selenite (Na,SeO3-5H,0), 220.00 mg of zinc sulfate (ZnSO,4-H,0), 4.80 mg of
cobalt sulfate (CoSO,-7H,0), 0.56 mg of potassium iodide (KI), 100.00 mg of ethoxyquin (an antioxidant), and 5742.94 mg of corn flour as a carrier.
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05y Sslej) S S5 * (100) ol S
Satureja hortensis Rosmarinus officinali Salvia officinalis Echinacea purpurea (Chemical composition)
155 5 Jgoss sl S o IR s55mlinST g sl (355 ofige o3lo
o108 5 Jsess * =20%0) 59 A 95 Active substance
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Table 3. The effect of experimental treatments on feed intake, weight gain, and feed conversion ratio of broiler chickens
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*Experimental treatments include Treatment 1) 0% mixture of medicinal plants (control treatment), 2) 0.5% mixture of medicinal plants, 3) 1% mixture
of medicinal plants, 4) 1.5% mixture of medicinal plants, and 5) 2% mixture of medicinal plants.
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Table 4. The effect of experimental treatments on the length, width, and depth of crypts in the duodenum, jejunum, and
ileum of broiler chickens
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The non-common letters in each row indicate significance.

*Experimental treatments include: Treatment 1) 0% mixture of medicinal plants (control treatment), 2) 0.5% mixture of medicinal plants, 3) 1% mixture
of medicinal plants, 4) 1.5% mixture of medicinal plants, and 5) 2% mixture of medicinal plants.
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Table 5. The effect of experimental treatments on hemagglutination titers in broiler chickens

* inlosl glaylos .
o)l S )lon .
Experimental treatments o
P-value SEM 5 1 Items
0.16 0.08 9.875 12.875 9.125 13.250 7.375 UWL‘J%{M
Hemagglutination

Kt (613 e SLES Gy )d Syl pf gy

2o VB (F o) LS bolsce 1uo)s ) (¥ o 09yl lalS bglo doyd +/0 (¥ (sals jlos) 29 bl bole 1oy » (V jlews 1 Jals inlojl (slajlos®

The non-common letters in each row indicate significance.

)b LS bolse 1oy ¥ (D 5 (25, oylals bylxe

*Experimental treatments include: Treatment 1) 0% mixture of medicinal plants (control treatment), 2) 0.5% mixture of medicinal plants, 3) 1% mixture
of medicinal plants, 4) 1.5% mixture of medicinal plants, and 5) 2% mixture of medicinal plants.
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