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Table 1- Combination of experimental diet and nutrients provided for broilers

Ingredients (%) 1-10 days 11-24 days 25-42 days
Corn 55.04 55.69 59.73
Soybean meal (44% CP) 34.99 35.51 31.64
Fish meal (67%CP) 3.00 1.00 0.00
Soybean oil 2.76 4.08 4.93
Dicalcium phosphate 1.74 1.58 1.62
Calcium carbonate 1.16 1.05 1.03
Salt 0.20 0.20 0.20
Vitamins premix? 0.25 0.25 0.25
Mineral premix2 0.25 0.25 0.25
DL-methionine 0.36 0.27 0.24
L-lysine 0.25 0.12 0.11
Calculated composition (%)

Metabolizable Energy (kcal/g) 2950 3050 3150
Crude protein (CP) 22 21.00 19.00
Calcium 1.05 0.90 0.85
Available phosphorus 0.53 0.45 0.43
Methionine 0.37 0.34 0.30
Lysine 1.43 1.24 1.09
Threonine 0.79 0.71 0.66
Methionine + cysteine 0.83 0.78 0.73

Provides per kilogram of diet: vitamin A, 8800000 IU; vitamin D3, 3300000 1U; vitamin E, 16500 IU; vitamin Ks, 2.2
mg; vitamin B4, 2.5 mg; vitamin B, 5.5 mg; vitamin Bz, 28 mg; vitamin Bs, 6.6 mg; vitamin Bg, 3.3 mg; vitamin Bg, 0.6
mg; vitamin Bip, 22.1 mg; vitamin By, 55 mg and choline chloride, 110 g.

2Provides per kilogram of diet: Iron, 55 mg; manganese, 88 mg; zinc, 88 mg; copper, 5.5mg; iodine, 1.7 mg.
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Table 2 - The effect of experimental treatments on the average performance parameters of broilers at the end of

42 days of rearing.

Treatment F.C! (g) Gain () FCR?
Control 4038.52 2015.79° 2.00
50 g/ton mixture of medicinal plant extracts 3989.62 2087.75% 1.91
100 g/ton mixture of medicinal plant extracts 4028.31 2179.232 1.85
150 g/ton mixture of medicinal plant extracts 3939.01 2181.61° 1.80
SEM 89.01 32.50 0.06
P-Value 0.830 0.009 0.181

#The means of each column with dissimilar letters have a significant difference (P<0.05). ‘Feed Consumption. ? Feed

Conversation Ratio.
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Table 3- The effect of experimental treatments on the relative length of some parts of the gastrointestinal tract of

broilers (cm/kg live weight)

Treatment Duodenum Jejunum lleum Cecum
Control 13.07 28.14° 30.03° 7.17
50 g/ton mixture of medicinal plant extracts 13.84 33.672 34.472 7.97
100 g/ton mixture of medicinal plant extracts 13.48 33.892 35.392 8.05
150 g/ton mixture of medicinal plant extracts 14.73 34.402 35.452 8.58
SEM 0.630 1.427 1.258 0.397
P-Value 0.352 0.008 0.0400 0.086

#bThe means of each column with dissimilar letters have a significant difference (P<0.05).

Table 4- The effect of experimental treatments on the relative weight of some parts of the gastrointestinal tract of

broilers (g/kg live weight)

Treatment Duodenum Jejunum lleum Cecum
Control 0.530 1.27 1.13 0.387
50 g/ton mixture of medicinal plant extracts 0.524 1.19 1.04 0.411
100 g/ton mixture of medicinal plant extracts 0.531 1.21 1.00 0.402
150 g/ton mixture of medicinal plant extracts 0.538 1.20 1.03 0.401
SEM 0.021 0.053 0.069 0.029
P-Value 0.976 0.700 0.630 0.948
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Table 5 - The effect of experimental treatments on blood enzymes of broilers

Treatment AST! ALT? ALP3 LDH*
Control 396.16 6.002 3449.33 6976.002
50 g/ton mixture of medicinal plant extracts 352.23 6.662 3657.66 5527.50%
100 g/ton mixture of medicinal plant extracts 288.20 5.00% 2490.66 4715.33P
150 g/ton mixture of medicinal plant extracts 302.20 4.00° 2934.00 4328.00°
SEM 37.03 0.47 372.61 485.53
P-Value 0.210 0.009 0.169 0.018

#bThe means of each column with dissimilar letters have a significant difference (P<0.05).*Aspartate Aminotransferase,
2Alanine Aminotransferase, ® Alkaline Phosphatase, 4 Lactate Dehydrogenase.
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Table 6- Effect of experimental treatments on blood mineral levels of broiler chickens

Treatment Calcium Phosphorus Magnesium Iron
(mg/dl) (mg/dl) (mg/dl) (mg/ml)
Control 8.53P 7.20 2.23P 80.66
50 g/ton mixture of medicinal plant extracts 8.76%® 7.30 2.33%® 90.33
100 g/ton mixture of medicinal plant extracts 9.302 7.53 2.56% 92.00
150 g/ton mixture of medicinal plant extracts 9.23% 8.00 2.762 86.50
SEM 0.138 0.288 0.106 5.873
P-Value 0.0053 0.2595 0.0170 0.5577

*The means of each column with dissimilar letters have a significant difference (P<0.05).
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Introduction: Large scale intensive poultry farming has increased the possibility of disease
outbreaks. Studies have shown that the use of antibiotics, in addition to environmental threats,
causes microbial resistance in the body (Yakhkeshi et al 2011). The presence of chemical residues
in poultry products and its impact on human health was one of the reasons for the ban on the use of
antibiotics in 2006 (Garcia et al 2007). Much research has been done to find suitable alternatives to
antibiotics. Essential oils and plant extracts with a variety of biological and physiological
compounds have a very high potential for their use as new medicinal compounds (Hussain et al
2008). Useful properties of medicinal plants are related to the presence of secondary metabolites in
them (Efterpi et al 2012). In addition to improving bird growth and production, medicinal plants
have positive effects on health status parameters (Grashorn 2010), intestinal microbial population
(Bolukbasi et al 2008), serum concentration of antibodies to viral diseases and biochemical and
hematological parameters (Toghyani et al 2010). Among the medicinal plants, cinnamon, marjoram
and pepper are aromatic herbaceous plants that are of great importance and have effective healing
properties. In some studies, consumption of cinnamon in the diet has caused weight gain, decreased
feed conversion ratio and improved liver function in broilers and mice (Mehdipour et al 2013; AL-
Kassie 2009). Giannenas et al. (2005) reported that consumption of marjoram extract improves the
performance of broilers. Capsaicin in pepper increases intestinal and bile secretions, increases the
activity of pancreatic enzymes, slows the passage of substances in the intestine, and increases the
absorption of nutrients (Farrell 1978). Platel and Srinivasan (2003) reported that consumption of
capsaicin by 0.15% in the diet increased salivary amylase secretion in mice; it also increased gallic
acid salts by 17%. It has been reported that the consumption of several medicinal plants
simultaneously has a greater effect on the production, functional and health parameters than the
consumption of one medicinal plant alone (Mehdikhani 2015). Farrokhnia et al. reported in 2020
that the consumption of a mixture of Thymus vulgaris and Echinacea angustifolia extracts were
reduced due to a reduction in conversion ratio of broilers compared to separate consumption.
Therefore, the aim of this study was to investigate the effect of consumption of a mixture of
cinnamon, marjoram and pepper extracts using a commercial plant extract (EXTRACT6930) on
performance, weight and relative length of gastrointestinal tract, enzymes activity and blood
minerals in broilers.
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Material and methods: This experiment was performed using 192 Ross 308 broilers in a
completely randomized design with 4 treatments, 6 replications and 8 broilers per replication in a
42-day brooding period. The experimental treatments were: (1) basal diet, (2) basal diet + 50 mg/kg
mixture of plant extracts, (3) basal diet + 100 mg/kg mixture of plant extracts and (4) Basal diet +
150 mg/kg mixture of plant extracts. Production performance of feed intake, weight gain and feed
conversion ratio were measured at the end of 42 days of rearing. On the last day of the experiment,
3 chickens from each replicate were selected for blood sampling. Samples were transferred to the
laboratory to measure alkaline phosphatase, alanine aminotransferase, aspartate aminotransferase
and lactate dehydrogenase; These parameters were measured by an autoanalyzer using commercial
kits from Pars Azmoun Company. Also, the amount of calcium, phosphorus, magnesium and iron in
the blood were measured by autoanalyzer by spectrophotometry (Biowave model S2100 made in
England) using commercial kits of Biochemistry Company. The slaughtered birds were used to
measure the relative weights of different parts of the gastrointestinal tract, body weight, and the
relative lengths of the duodenum, jejunum, ileum and cecum. (Daneshyar et al 2012). Experimental
data were statistically analyzed in a completely randomized design by SAS statistical software
(2003) using GLM linear procedure. Mean comparisons were performed using Tukey-Kramer test
at 5% level.

Results and discussion: The results showed that feed intake and feed conversion ratio were not
significantly affected by experimental treatments. However, the treatments receiving 100 and 150
mg/kg of mixed plant extracts had 'higher body weight gain than the control treatment (P<0.05).
Consumption of all the three levels of plant extracts compared to control resulted in a significant
increase in the length of jejunum and ileum of the chickens (P<0.05). On the other hand, duodenum
and cecum length were not affected by experimental treatments. The results showed that the levels
of liver aspartate enzymes, transaminase and alkaline phosphatase were not affected by
experimental treatments. However, consumption of 100 and 150 mg/kg of plant extracts reduced the
amount of alanine aminotransferase and lactate dehydrogenase in comparison with the control
treatment (P<0.05). consumption of 150 mg/kg of mixed plant extracts compared with the control
treatment increased the amount of calcium and magnesium in the blood of broilers (P<0.05).
Conclusion: From this study, it is concluded that up to 150 mg/kg mixture of Cinnamomum verum,
Origanum vulgare and Capsicum annuum extract in broiler diet had no significant effect on feed
intake although it led to improved weight gain and increased relative length of ileum and jejunum in
broilers. Liver enzymes showed a decreasing trend; The blood calcium and magnesium levels of
broiler chickens were significantly increased. Therefore, up to 150 level of mixture of cinnamon,
marjoram and pepper extract can be recommended to be used in broiler diets.
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