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Abstract

In this study, the effects of cinnamon, red pepper, ginger and cumin on the performance was determined. A total
of 1200 broiler chicks (Cobb 500) were randomly distributed into five treatments and each treatment was further
divided into four replicates. Treatments included a control (Ctrl), Ctrl +2.5 g/kg of cinnamon, Ctrl +2.5 g/kg of red
pepper, Ctrl +2.5 g/kg of ginger and Ctrl +2.5 g/kg cumin. The chicks were fed the diets for 35 days. The amount of
dietary metabolisable energy, crude protein, calcium, phosphorous and essential amino acids were similar.
Performance characteristics of live weight, feed intake, feed conversion ratio (weekly) and mortality (at the end of
the experiment) were recorded. The results revealed that Cinnamon significantly improved body weight on day 28.
Feed intake was significantly low in Cumin and Ginger fed groups on day 14 of the experiment. Similarly, feed
conversion ratio was also significantly high in Cumin and Ginger fed birds on day 14. The mortality percentage did
not differ between the treatments. The results of this experiment showed that the use of Cinnamon in the diets
caused a higher weight gain on day 28 of the experiment. It was also observed that Ginger and Cumin treatments
resulted in improved feed conversion and feed intake on day 14.
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Introduction replacements for antibiotics (Thomake, 1998). Herbs
have a particular value in terms of providing health care

The use of antibiotics in animal feeds as  and disease prevention and in many countries are used
antimicrobial growth promoters undoubtedly is  for medicinal purposes (Asadollahi et al., 2010). One
beneficial to improve animal performance parameters  way to increase efficiency and productivity in the
and avoids diseases. However, the bio-security threat to poultry meat industry is the use of growth stimulants
human health and animal is because of increasing like herbs and medicinal plants. The benefits of using
resistance of pathogens to antibiotics and antibiotic ~ medicinal plants include easy to use, no adverse effects
residues accumulation in animal products and  on animal performance and their harmful residues
environment, it caused extensive objections to remove  staying beyond the products (Beheshti and Nobakht,
antibiotics from animal feeds. Anti-microbial growth 2010). Medicinal herbs improve feed intake and feed
promoters used in European countries and many other ~ conversion ratio (Botsoglou, 2003). Herbal extracts
countries have been banned since January 2006 have a role in stimulating digestive enzymes and may
(European Commission, 2003). Consequently, the have an influence on lipid digestion and metabolism
demand for products that can replace antibiotics as  (Platel and srinivasan, 1996). Due to anti-bacterial and
prophylactic agents and growth stimulants has been  antioxidant properties of herbal extracts, they
increased recently. Based on alternative combinations, traditionally used for treatment and control of certain
nutritionist suggested prebiotics, probiotics, organic  diseases (Hernandez, 2004). Algicek et al. (2003)
acids, enzymes, herbs and essential oils from herbs as  demonstrated that the essential oils of some plants
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could improve animal’s efficiency. It was shown that
plant extracts could be used in poultry diets as well
(Craig, 1999). Therefore, the objective of this research
was to investigate the herbs (cinnamon, pepper, ginger
and cumin) to improve the performance of broiler
chickens.

Materials and Methods

Chicks, diets and rearing conditions

In this experiment, 1200 one-day-old Cobb broiler
chicks (male and female) with similar average weight
were used. In a randomized complete design, birds were
divided into five treatments, 4 replicate and 60 chicks in
each replicate. Dietary treatments were as follows:
control (Ctrl), Ctrl +2.5 g/kg of cinnamon, Ctrl +2.5 g
/kg of red pepper, Ctrl +2.5 g/kg of ginger and Ctrl +2.5
g/kg cumin. A corn-soybean meal based diet (control
diet) was prepared to meet or exceed the NRC (1994)
requirements (Table 1), including 22.04% CP and 3,019
kcal’/kg of ME (1 to 14 d), 21.07% CP and 3,063
kcal/kg of ME (14 to 28 d) and 18.05% CP and 3,158
kcal/kg of ME (28 to 35 d). The chickens were fed and
raised on floor pens (10 birds/m?) for 6 weeks. The
ambient temperature was gradually decreased from 23
to 33°C on day 21 and was then kept constant. The
lighting program consisted of a period of 23 h light and
1 h of darkness from 1-28 d and a period of 22 h light
and 2 h of darkness from 28-35 d.

Performance traits

Body weight was determined on 1, 7, 14, 21, 27, 35
and 35 days of age and mean body weight for each
group was calculated. Feed consumption was recorded
daily and feed conversion ratio (feed intake/weight
gain) was determined. All the pens were checked for
mortality twice a day and the birds that died during the
experiment from every group were weighed and feed
intake was adjusted accordingly.

Statistical analysis

Data analyses for performance traits were
subjected to ANOVA as a completely randomize design
and performed using GLM procedure of SAS (2000).
Means were compared using Duncan multiple range
test. Statements of statistical significance are based on
P<0.05.

Results and Discussion

Body weight and feed intake

The effects of experimental treatments on the
performance of broilers are presented in Table 2. Body
weight was not significantly influenced by the dietary
treatments on 1, 14 and 21 day of age. Body weight
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gain was affected significantly by the dietary treatments
on day 28 (P<0.05). Chickens fed cinnamon diet have
higher body weight on day 28 (P<0.05), however,
compared to other treatments, there was no significant
difference between control diet and diet containing
pepper, ginger and cumin in relation to body weight.
Similar to our results, higher body weight in broilers
fed diets containing 3.0% cinnamon powder was
reported (Park, 2008). Chen et al. (2008) reported that
broiler given cinnamon extract added diets had
significantly higher average daily gain and lower feed
to gain ratio in the whole (6 week) period compared
with the control. On the other hand, Lee et al. (2003)
did not find any significant differences in performance
parameters in broilers fed a diet supplemented with
cinnamaldehyde, but in a another experiment, the
authors noted that inclusion of 100 ppm cinnamal-
dehyde in female broilers diet could partially
compensate the weight reduction induced by
carboxymethyl cellulose (Lee et al., 2004).

Table 1: Ingredients and composition of the control diet
fed from 1-35d

Diet composition (%) 1-14 days) (14-28 (28-35
days) days)
Corn 53 56.19 64.69
Soybean meal 38.6 36 275
Salt 0.3 0.3 0.3
Soybean oil 4 4 4
Oyster sell 1.7 1.5 15
Concentrate 24 2 2
Calculated chemical composition
Metabolizable energy 3019 3063 3158
(kcal/kg)
P Non Phytate, % 0.48 0.42 0.41
Methionine + cysteine,% 0.89 0.80 0.67
Lysine, % 1.23 1.15 0.96
Analyzed composition
Crude protein, % 22.04 21.07 18.05
Calcium, % 1.05 0.12 0.9

In the present study, the active ingredient of
cinnamon (Cinamaldhyde) may possibly result in
increased digestion and absorption of dietary fat by
stimulating the secretion of bile and pancreatic
enzymes. Besides the positive effects of cinnamon on
diet digestibility and availability of nutrients (Esmaieli
et al., 2010) and reduce the pathogens, cinnamon could
improve the body weight gain. Significant effects on
body weight and FCR was not found when cumin and
prebiotics were fed to broilers during starter and
finisher period while in grower period the difference
between treatments was significant (Golian et al.,
2010). Cumin also increases bile acid synthesis and
secretion (Platel and Sernivisan, 2000). Cumin in high
concentrations could cause the secretion of digestive
enzymes from the pancreas and small intestine (Platel
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Table 2: Effect of experimental diets on performance of broilers at different ages

Items Dietary treatments

Ctrl Cinnamon Pepper Ginger Cumin SEM P value
Body weight (g)
0 43.8 435 434 43.3 43.5 0.14 0.16
7 168.4 167.7 168.5 163.8 168.5 1.01 0.58
14 410.5 427.3 418.3 412.7 420.9 3.05 0.56
21 826.3 831.4 830.8 835.9 832.4 4.30 0.97
28 1526.0° 1593.7° 14325 1375.2° 1402.2° 0.02 0.04
35 1839.3 1857.8 1870.9 1893.8 1839.6 10.50 0.44
Daily feed intake (g/day)
0-14 days 550.6° 579.9° 556.6° 497.9° 504.4° 8.68 0.0008
0-28 days 1310.2 1315.3 1359.1 1338.6 1350.2 7.50 0.16
0-35 days 3185.5 3371.8 3268.9 3206.4 3218.6 36.19 0.53
Feed: gain (g:q)
0-14 days 1.20% 1.22% 1.19% 1.06° 1.07° 0.01 0.0001
0-28 days 131 1.31 1.35 1.33 1.35 7.50 0.16
0-35 days 1.73 1.73 1.74 1.69 1.69 0.01 0.20
Mortality 1.66 2.91 3.33 3.33 2.58 0.77 0.77

Mean values within a row with different superscript letters (a, b) were significantly different (P<0.01), (P<0.05).

and Sernivisan, 2000; Milan et al., 2008). Research on
the use of thyme and cinnamon in different levels in
broiler diets caused significant effects on body weight,
feed intake and feed conversion ratio (AL-Kassie,
2009). This study concluded that improvement in body
weight gain and feed conversion raito is due to the
presence of active ingredients (Cinamaldhyde and
Eugenol) of cinnamon, which lead to increase feed
intake and growth (AL-Kassie, 2009).

Feed conversion ratio

Feed conversion ratio was influenced by treatments
at 14d (P<0.05). Treatments containing ginger and
cumin improved feed conversion compared to the
control treatment. Our results is consistent with the
findings of ADymula et al. (2009) who used the
mixture of two vegetable oils (garlic and ginger) at the
level of 1.5 and 0.02 percent in the basal diet and
observed a significant effect on feed conversion ratio.
In the study of Lee et al. (2003) the effects of herbal
essential oils in the diet appeared when chickens were
exposed to non-optimal conditions such as low
digestible diet or lack of clean environment. Ginger
lowers cholesterol in rats via intestinal sterol uptake
(Srinivasan and Sambaiah, 1991) via bile acids
production. Colic and dioxycolic bile acids are made
from cholesterol by the hepatic cells and could
correspondingly combine with glycine and Taurin.
These acids are absorbed directly into the small
intestine and will transfer to the liver to recycle.
Reducing bile acids recycling could eventually lead to
decreased serum cholesterol levels, which could be
used for the synthesis of bile acids. Ginger rhizome has
been shown to contain a high level of plant proteolytic
enzyme (Thompson et al., 1973; Ziauddin et al., 1995;
Naveena et al., 2004) that could help birds digest
dietary protein upon ingestion. Reduction of protein

oxidation in the liver of rats fed a diet containing ginger
was also reported (Kota et al., 2008). Although in the
current study, we did not measure bile acid synthesis to
verify the above hypothesis, we suggest that
improvement in feed conversion ratio in ginger and
cumin treatments was due to increased digestibility of
fat probably through improved secretion of bile acids,
protein and energy retention (Jamroz et al., 2005).

Feed intake

Feed consumption was significantly influenced by
the dietary treatments (P<0.05) at day 14. Treatments
containing ginger and cumin improved feed intake. Our
results agree with the findings of AL-Kassie (2010) that
cumin used at different levels in the diets of broiler
chickens significantly affected feed intake. Yu et al.
(1994) and Lee et al. (2003) showed that the vegetable
oil can reduce or increase feed intake.

Mortality

Mortality was not affected by the use of medicinal
plants. However, AL-Kassie (2010) reported that cumin
used at different levels in the diets of broiler chickens
resulted in significant difference in mortality.

Conclusion

The results of this experiment showed that the use
of Cinnamon in the diets caused a higher weight gain
on day 28 of the experiment. It was also observed that
ginger and cumin treatment resulted in improved feed
conversion and feed intake on day 14.
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