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Introduction: Application of growth-promoting antibiotics in poultry nutrition improves growth, feed intake,
feed conversion ratio and reduces mortality. But, due to their persistent effects and increased drug resistance to
pathogenic bacteria and the transmission of bacteria to humans through the food chain, the European Union banned
their use. One of the natural alternatives is medicinal plants. Because plant products for reasons such as availability,

ease of use, reduction of side effects, antibacterial and antioxidant properties, were used to treat some diseases in
humans and animals. Among these medicinal plants we can mention yarrow with the scientific name of Achillea
millefolium. This plant in addition to high antimicrobial and antioxidant properties; has antifungal properties,
stimulates appetite, improves digestion and feed intake, improves the condition of the gastrointestinal tract, etc.
This plant also accelerates digestion and shortens the passage of food through the gastrointestinal tract by
increasing bile production and enzymatic activity. On the other hand, probiotics are living microorganisms of a
nonpathogenic and nontoxic in nature that improve gastrointestinal health and improve performance in birds by
improving intestinal microbial balance. According to these cases, this study was performed to evaluate the effect
of yarrow essential oil in comparison with a growth-promoting antibiotic and probiotic on performance of broiler
chickens.

Materials and Methods: A total of 200 day-old male broiler chicks (Ross 308) were studied in a completely
randomized design with five treatments, and four replicates. Experimental diets were: 1) basal diet (control), 2 and
3) basal diets supplemented with 100 and 200 mg/kg of yarrow essential oil, respectively, 4) basal diet
supplemented with 200 mg/kg probiotic, and 5) basal diet supplemented with 500 mg/kg antibiotic
(flavophospholipol). Body weight and feed intake were measured at the end of each growing period and were used
to calculate Performance parameters such as body weight gain, and feed conversion ratio. At the end of the
experiment, one bird per each replicate was slaughtered for meat quality tests, including measurements of TBARS,
pH, water holding capacity, dripping loss and antibody titer. For TBARS, the amount of fat oxidation of the sample
was measured by measuring the amount of malondialdehyde and the microtiter hemagglutination method was used
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to determine the antibody titer produced against sheep erythrocytes.

Results and Discussion: During the whole experimental period, birds received yarrow essential oil at 100
mg/kg diet, showed significantly higher body weight and lower FCR compared to the control group(P <0.05). The
lowest feed intake was observed in birds that were fed from the level of 200 mg/kg of yarrow essential oil.
However, this effect was significant only in comparison with antibiotic treatment, which showed the highest feed
intake (P <0.05). Different results have been reported in this regard which can be related to the type of plant, the
amount of active ingredients, the level of the medicinal plant used and the interactions with other components of
the diet. The TBARS index, indicating lipid oxidation of meat, in chickens fed with different levels of yarrow
essential oil and probiotic were lower compared to the control group and antibiotics. In vitro, researchers have
shown that plant essential oils, such as yarrow alkaloids, can reduce free radicals and can be a good alternative to
synthetic antioxidants. Also in the study of using a mixture of plant extracts increased the concentration of phenols

and decreased the amount of TBARS in the meat of broilers. pH, water holding capacity, dripping loss and cooking
loss were not affected by the dietary treatments. The antibody titer against sheep red blood cell (SRBC) was lower
in the control group in compare to those fed different levels of yarrow essential oil. In some studies, yarrow has
increased humoral immunity with its antimicrobial and antioxidant properties; but, the amount used and the
concentration of plant material were also effective.

Conclusion: Based on the results, the use of 100 mg/kg yarrow essential oil increased body weight, improved
feed conversion ratio and also increased antibody titer at 42 days of age. On the other hand, the TBARS index in
chickens fed with different levels of yarrow essential oil was lower in compare to control group. Finally, according
to the results, it can be concluded that the use of yarrow essential oil at the level of 100 mg/kg can be a good
substitute to antibiotics in poultry nutrition.
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Shygs i Sioy Ve by ESTIRARAN Siey fyLvo
Feed ingredients (%) 1-10 days of age 11-24 days of age 25-41 days of age
o 48.42 52.30 58.22

Corn

(A¥F Pl (fig0) g b

42.00 37.84 32.20
Soybean meal (44% CP)
it 5.00 5.70 5.70
Vegetable oil
SRS 9 115 1.05 1.00
Oyster shell powder
Dl enlS 52 1.75 1.60 1.40
Dicalcium phosphate
plb Sl 0.43 0.43 0.43
Common salt
ozt = JI- 0 0.40 0.32 0.30
D,L-methionine
wLiSgone il
L-Lysine HCI 025 018 019
osp5 =) 0.10 0.08 0.06
L-threonine
e Slge 5 Onalig JoSe 0.50 0.50 0.50
Vitamin and mineral premix*
o0 duwlore (olosd oS
Calculated chemical composition
redgilio LB (535

3000 3100 3200
Metabolizable energy (kcal/kg)
PL ofen 23 215 195
Crude protein (%)
Ofge 0.740 0.643 0.599
Methionine (%)
b ¥ Ogle 1.08 0.99 0.91
Methionine + cysteine (%)
o 1.44 1.29 1.16
Lysine (%)
oPFS 0.8 0.69 0.6
Threonine (%)
el 0.96 0.87 0.79
Calcium (%)
o> JB s 0.480 0.435 0.395
Available phosphorous (%)
o2k 0.17 0.16 0.16

Sodium (%)
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(A0) (595 9 (1 +) 5 (0] ol (V) 2 (V1) o (1Y) poibs s(o 1 £ 5hST 13 )5 o) (ine JoSo Lauwgi 00d (1ol (ne Slge
L vitamins supplied by vitamin supplements (mg per kg of diet): retinol (3.78) alpha tocopherol acetate (30), cholecalciferol (0.055),
Menadione (2), Vitamin B12 (0.015), Pyridoxine (0.3), Thiamine (1.8), Riboflavin (6.6), Pantothenic acid (10), Niacin (30), Biotin
(0.1), Choline (250) and folacin (1).
Minerals supplied by mineral supplements (mg/kg diet): selenium (0.2), copper (10), iodine (1), iron (50), manganese (100) and zinc
(85).
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Table 2- Analysis of chemical compounds of yarrow essential oil used by GC/MS
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Table 3- The effect of dietary treatments on growth performance of broilers (d 42)
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b Means within each column with uncommon superscripts differ significantly (p<0.05).

! Feed Conversion Ratio
2 Standard error of the means
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Table 4- The effect of dietary treatments on breast meat quality in broilers
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ab Means within each column with uncommon superscripts differ significantly (p<0.05).

! Thiobarbituric acid-reactive substance (mg malondialdehyde/kg)
2 Water holding capacity
3 Standard error of the means.
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1- Sheep red blood cell
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Table 5- The effect of dietary treatments on the antibody titer (log?) against sheep red blood cell
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