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ABSTRACT

The objective of this paper was to study the responses on productive performance, carcass characteristics
and plasma constituents of modern broiler chicks to administration of cinnamon powder (CP) in the diet.
Commercial breeds (Ross 308) of broiler chicks examined from 1 to 42 days of age. This experiment was
conducted as a completely randomized design with 5 treatments and four replicates (15 chickens per pen)
involving: 1) control diet (basa diet); 2) basic diet plus CP 0.25%; 3) basic diet plus CP 0.50%; 4) basic
diet plus CP 0.75% and 5) basic diet plus CP 1.0%. The addiction of CP to the diets of broiler chicks had no
significant effects (P>0.05) on cholesterol, triglyceride, low density lipoproteins (LDL), abdominal fat,
gizzard and heart weights and on breast protein percentage. However, the administration of CP had signifi-
cant effects (P<0.05) on final body weight, body weight gain, feed intake, feed conversion ratio (FCR),
liver weight, glucose level, thiobarbituric acid (TBA) and breast fat percentage of broiler chicks. The high-
est (P<0.05) FCR and body weight gains were observed with diet 3 at the end of the experiment. In general,
the addiction of CP to the diet of broiler chicks improved body weight and decreased the TBA, glucose,
LDL and weight of some inner organs. Taking into account the results mentioned before, the use of CP can
be proposed as an ingredient for broiler diets.
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used for medical purposes due to its uniques properties. The

INTRODUCTION

Actually, dietary supplementation of medicinal plants as
antibiotic replacement is a new approach in modern poultry
farming systems. In the last few years, some of the side
effects of antibiotics, such as microbial resistance and in-
crease of blood cholesterol level in the domestic animals,
have led to prohibit the use of these commercial products
(Mansoub, 2010). In this context, medicinal plants could act
as broiler growth promoters and antimicrobial declining
global risks and animal perils. One of the medicinal plants
that could be used is cinnamon. Cinnamomum zeylanicum
is one of the oldest herbal medicines known, being men-
tioned in Chinese texts as long as 4000 years ago. It is often

essential oil from C. zeylanicum bark is rich in trans-
cinnamaldehyde with antimicrobial effects against animal
and plant pathogens, food poisoning and spoilage bacteria
and fungi (Morris et al. 1979; Mastura et al. 1999). It has
been established that the oils and extracts from cinnamon
possess a digtinctive antioxidant activity, which is espe-
cialy attributed to the presence of phenolic and polypheno-
lic substances (Tomaino et al. 2005). Furthermore, cinna-
mon extract inhibits Helicobacter pylori at the concentra-
tion range of common antibiotics, its antimicrobial proper-
ties are mainly related to its cinnamaldehyde content, fol-
lowed by eugenol and carvacrol contents (Taback et al.
1999). Cinnamon oil and its constituents (cinnamaldehyde

367


http://www.ijas.ir/

Effects of Cinnamon on the Broilers Performance

and eugenol) have antibacterial activity against Escherichia
coli, Pseudomonas aeruginosa, Enterococus faecalis,
Staphylococcus aureus, Staphylococcus epidermis, Salmo-
nella sp. and Vibrio parahemolyticus (Chang et al. 2001).
Furthermore, there are severa evidences that show that
some herbs, spices and various plant extracts have not only
antimicrobial effects, but also appetite and digestion stimu-
lating properties (Kamel, 2001; Yu et al. 2007). Aromatic
plants, such as cinnamon and thyme and essential oils ac-
quired from these plants, were used as aternatives to anti-
biotics, dueto their antimicrobial effects with the advantage
of having stimulative effects on digestive system (Osman et
al. 2005). Lee et al. (2004) found that adding cinnamon to
broiler diets improved their growth performance. The im-
provement of body weight gain (BWG) and feed conver-
sion ratio (FCR) are due to the active materials (cinnamal-
dehyde and ugenol) found in cinnamon, causing higher feed
use efficiency and enhanced growth. The aim of the present
study was to evaluate the effect of different levels of dried
cinnamon powder (CP) on the performance of broiler
chickens.

MATERIALS AND METHODS

This work was carried out from April to May 2013 at the
animal science research center of Mazandaran, Iran. It is
located at an altitude of 51.2 m above sea level. The aver-
age annual rainfall at this placeisof 715 mm.

Experimental design and management
Three hundred 1-d-old chickens (Ross 308, males and fe-
males) were divided over 20 pens (15 chickens per pen) in a
completely randomized design and were fed with 5 diets
(treatments) involving: 1: control diet (basal diet); 2: basic
diet plus CP 0.25%; 3: basic diet plus CP 0.50%; 4: basic
diet plus CP 0.75% and 5: basic diet plus CP 1.00%. The
experiment lasted for 42 d and it was divided in 2 phases
(1-21 d and 22-42 d). The diets of each phase were pre-
pared few days before being offered to the animals. For the
feeding period, the diets were stored in a dark barrel in the
stable for a maximum of 7 d. The diets were formulated
with a different content of protein and energy (Table 1). In
the vitamin-mineral premix, no synthetic antioxidants were
added. Four different natural CP were selected and mixed
to basic diets. Diets (Table 1) were formulated based on
NRC (1994) tables of feedstuffs to meet nutrient require-
ments recommended for broilers. A mash starter, finisher
and water were offered ad libitum from tube feeders and
automatic drinkers with a twenty-four hours light program.
Chicks were randomly distributed into the experimental
groups.

The body weight (BW) was measured and registered
weekly. At the end of the experimental period, blood sam-
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ples were collected from each bird (1 bird per replicate) for
quantifying blood parameters and immediately shipped to
laboratory. Blood samples were then analysis for glucose,
cholesterol (CHO), triglyceride (TG) and low-density lipo-
proteins (LDL) in the nutrition laboratory.

Concentrations of plasma total metabolites were deter-
mined using commercial kits, following the assumptions of
Zhao et al. (2007).

On day 42, samples of thigh and breast from each bird
were taken and immediately shipped to a laboratory for
analysis of thiobarbituric acid (TBA) in carcass meat and to
quantify the protein and fat content of breast muscle ac-
cording to the indications.

Also, at the end of the experiment, one bird from each
replicate was slaughtered for inner organs analysis accord-
ing to the protocol described by Zhao et al. (2007).

Composition of the experimental diets

Ingredients (%) Starter 1-21d Grower 22-42d
Corn 58.7 54.2
Wheat 0 15
Soybean meal 326 238
Fish powder 3 3
Plant oil 245 117
Clam shell 0.65 05
Bone powder 1.60 151
Salt 0.25 0.23
Min premix* 0.25 0.25
Vit premix? 0.25 0.25
DL-methionine 0.15 0.07
Total 100 100
Analysis results

ME (kcal/kg diet) 3012 3012
Crude protein (%) 216 18.6
Calcium (%) 0.94 0.84
Available phosphorus (%6) 0.42 0.38
Sodium (%) 0.14 0.14
Linoleic acid (%) 1.43 1.29
Lysine (%) 1.25 1.02
Methionine + Cysteine (%) 0.87 0.68

T Premix provided: vitamin A: 1400 IU; vitamin Ds: 3000 IU; vitamin E: 50 mg;
vitamin K: 4 mg; vitamin Bg: 3 mg; vitamin B,: 7 mg; Niacin: 57 mg; Pantothenic
acid: 20 mg; Folic acid: 0.2 mg; Choline: 150 mg.

2 Mineral premix provides per kilogram of diet: Ca: 4.6 mg; P: 3.18 mg; Mn: 100
mg; Fe: 50 mg; Zn: 80 mg; Cu: 10 mg; Co: 0.25 mg and lodine: 1.4 mg.

Statistical analysis

The data obtained from this study were analyzed by analy-
sis of variance in a completely randomized design model
using general linear models (GLM) of SAS (1996), follow-
ing the model:

Yi=p+Ti+e;
Where:

Y j: the amount of each observation.
: the overall mean.
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T;: the effect of the treatments.
ejj: the experimental error.

Significant differences among means were tested using
the Duncan’s new multiple ranges test (Duncan, 1955). The
differences were statistically assessed at P < 0.05.

RESULTS AND DISCUSSION

Performance

There were significant differences in BW BWG and FCR
among treatments (P<0.05) (Table 2) T he highest BW and
the lowest FCR were found in 0.50% CP. Furthermore, the
lowest BW was found in the control group. Moreover, the
highest and the lowest FI values were observed in the 1.00
and 0.25% CP groups, respectively. Improvements on
BWG and FCR may due to the active materials (cinnamal-
dehyde and ugenol) found in cinnamon, causing greater
efficiency in the utilization of feed, resulting in enhanced
growth rate. There is an evidence to suggest that herbs,
spices and various plant extracts have appetite and diges-
tion stimulating properties and antimicrobial effects
(Kamel, 2001). Aromatic plants, such as cinnamon and
thyme and essential oils acquired from these plants, were
used to have simulative effects on digestive system of poul-
try. In contrast to our results, Shirzadegan et al. (2012)
showed that the addition of green teato the diet of broilers
induce a negative effect on BW. Similarly, Karunakaran
and Kadirvel (2001) reported that the addition of Chestnut
to the diet of broilers did not have any positive effects on
performance of broilers. Moreover, Yalcin et al. (2007)
showed that FCR and BW were no affected by garlic sup-
plementation in the diet; these results were not agreed with
our results.

[IE1s) [ Effect of cinnamon powder on overall performance of broiler chicks

In our study, broilers at 42 days old feeding supple-
mented diets showed higher BW and BWG compared to
those feeding the control diet, but the FCR was not affect
by treatments. It indicated that the cinnamon regulatory
mechanisms of Fl include the glucostatic theory, thermo-
static theory, lipostatic theory and protein intake hypothesis
(Koochacsaraie et al. 2011).

Furthermore, it implied that hypoglycemia stimulates a
nervous center for feed consumption whereas hyperglyce-
mia stimulates the center of satiety in animal brain. The Fl
reduction in 0.25% and 0.50% CP groups in comparison to
the control group might be due to the glucostatic theory or
the increase in glucagon levels. The reason for the lowest
performance (FCR) of 0.75% and 1.00% CP groups com-
pared with the oth may be due to negative effects of com-
ponents such as coumarin, alkaloids, volatile oils and other
anti nutritional factors contained in this herb (Shirzadegan
et al. 2012).

Blood metabolites

The results indicated that there were found significant dif-
ferences between treatments for glucose and TBA (P<0.05),
but there was no found any effect of the addition of CP on
CHO, TG and LDL among treatments (P>0.05) (Table 3).
The highest and the lowest glucose levels were observed in
the control and 0.5% CP treatments, respectively.
Koochacsaraie et al. (2011) indicated that the addition of
CP lead to a significantly decrease of plasma glucose level.
Bolukbashi et al. (2007) reported that dietary thyme oil
increases plasma levels of TG, LDL-cholestrol and HDL -
cholesterol in broilers. Khosravi et al. (2008) reported that
the addition of nettle extract to a broiler diet had no signifi-
cant positive effect on total CHO.

Parameters 0.00%" 0.25% 0.50% 0.75% 1.00% SEM
BW (g) 2503° 2621° 2796° 2676° 2743° 87
BWG (g) 2538 2576° 2751° 2631* 2698™ 18.2
Fl (g) 5612° 5457° 5527 5839° 5891° 20.3
FCR 2.17° 211* 2.01° 2.21° 218" 0.020
1 Cinnamon powder levels of the diets (%).
BW: body weight; BWG: body weight gain; FI: feed intake and FCR: feed conversionratio.
The means within the same row with at least one common letter, do not have significant difference (P>0.05).
Effect of cinnamon powder on blood metabolites of broilers
Parameters Glucose (mg/dL) CHO (mg/dL) TG (mg/dL) LDL (mg/dL) TBA (mg/dL)
0.00" 275.2° 114.7 89.7 101.2 0.874®
0.25 264.7% 112.1 92.5 81.2 0.855%
0.50 238.7° 99.9 94.7 62.0 0.8812
0.75 249.2° 121.2 100.5 66.5 0.857*
1.00 240.5° 107.2 106.0 88.7 0.843°
SEM 2.30 81.00 6.50 7.70 0.0050

! Cinnamon powder levelsof the diet (%).

CHO: cholesterol; TG: triglyceride; LDL: low density lipoproteins and TBA: thiobarbituric acid.

SEM: standard error of the means.

The means within the same column with at |east one common letter, do not have significant difference (P>0.05).
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Another study indicated that C. zeylanicum essential oil
inhibits the hepatic 3-hydroxy-3-methylglutaryl CoA
(HMG-CoA) reductase activity in rats, resulting in lower
hepatic cholesterol content and suppresses lipid peroxida
tion via the enhancement of hepatic antioxidant enzyme
activities (Leeet al. 2003).

However, in our study it was not observed a significant
response in CHO and TG levels of chickens that received
CPin their diets. It was thought that the antioxidant prop-
erty of cinnamon blocked lipid peroxidation of tissue lipids,
especialy polyunsaturated fatty acids. For this reason, in
our study the TG levels of serum were not found signifi-
cantly high after addition of CP (particularly in treatments
with high level of CP).

Likewise, addition of CP to the diet (except for the
0.50% treatment) decreased the TBA content in carcass
meat compared to the control. According to this, the lowest
and the highest TBA levels were found in the 1.00% CP
and 0.50% groups, respectively. It indicated that the diges-
tive tract itself is considered to be a mgjor site of free-
radical production in animals and some of them might be
delivered via portal blood system into the liver. The present
results agree with other studies carried out by Ei Deek and
Al Harthi (2004) and Shirzadegan et al. (2012) on medici-
nal plants, which reported that the ingestion of green tea
decreases the carcass meat TBA percentage. Likewise, li-
pid-lowering and a decrease on anti-oxidative activities of
3, 4-di (OH)-cinnamate and 3, 4-di (OH)-hydrocinnamate
was also reported by Lee et al. (2001). In our study, TBA
was significantly reduced in chickens fed diets supple-
mented with 0.25, 0.75 and 1.00% of CP, which could be
due to phenolic component in cinnamon.

Carcass traits

Breast protein and fat

Table 4 shows that the breast fat percentage was signifi-
cantly (P<0.05) influenced by the addition of CP to the diet
of broiler chicks. The highest and the lowest breast fat per-
centage were observed in the 0.25 and 0.50% CP treat-
ments, respectively. These results imply an enzyme rela
tionship through cinnamon and fat metabolism in body.
Shirzadegan et al. (2012) indicated that cinnamon and tur-
meric provoke a decrease in lipogenesis and (HMG-CoA)
reductase activity in birds, resulting in lower TG and CHO
content in muscles. Shut down in breast fat in our study
might be due to this action. However, different levels of CP
had not any significant effect on the breast protein percent-
age of broilers. Means in the same column with no common
superscript differ significantly (P<0.05). Our study shows
no significant effect (P>0.05) of CP on heart, gizzard and
abdominal fat weights percentage and a significant effect
on liver weight percentage (P<0.05) (Table5).
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EY Effect of cinnamon powder on breast protein and fat percents of
broilers

Parameters Breast protein (%) Breast fat (%)
0.00* 225 0.7042
0.25 24.1 0.798°
0.50 232 0.545°
0.75 235 0.566°
1.00 21.8 0.699°
SEM 0.90 0.0060

*Cinnamon powder levels of the diet (%).

SEM: standard error of the means.

The means within the same column with at least one common letter, do not have
significant difference (P>0.05).

BRI Effect of cinnamon powder on inner organs weight of broilers

Parameters Liver Heart Abdominal fat Gizzard
(%) (%) (%) (%)
0.00* 3.01° 0.60 3.67 32
0.25 2.95% 0.59 3.77 36
0.50 2.90® 0.61 381 31
0.75 2.70® 0.65 352 36
1.00 2.78% 0.67 3.70 33
SEM 0.100 0.009 0.008 0.15

! Cinnamon powder levels of diet (%).

SEM: standard error of the means.

Means in the same column with no common superscript differ significantly
(P<0.05).

According to this, the highest and the lowest liver weight
percentage were found in the control and 0.75% CP treat-
ments, respectively. It seems that glucagon is increased in
the 0.75% CP treatment due to an increase on lipolysis and
a reduction on abdominal fat and liver weight (because of
reducing in liver fat).

Taking this into consideration, Alcicek et al. (2004) ob-
served an improvement on carcass efficiency (spleen, giz-
zard, cecum and thigh) of broilers when in the diet of the
animals is incorporated an essential oil mix. A possible
reason for promoting an increase on carcass yield could be
more intensive amino acids anabolism (Szewczyk et al.
2006).

Liver weight in our study after CP consumption is de-
creased due to a reduction in the secretion of some en-
zymes. The results published by Langhout (2000) showed
that oil extracts could stimulate the digestion system in
poultry, improve the function of liver and increase the pan-
creatic digestive enzymes. Enhancement of the metabolism
of oils, carbohydrates and proteins in the major organs
would increase growth rate of these organs (Mellor, 2000).

CONCLUSION

In conclusion, our study showed that supplementing differ-
ent concentrations of cinnamon powder in the diet (espe-
cidly at alevel of 0.50%) increase the final body weight of
broiler chickens. Moreover, broilers muscle TBA is aso
decreased after consumption of 0.50% cinnamon powder.
On the basis of these findings, we suggest that cinnamon
powder may play an important role in broilers diets, but
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more study is needed to determine al the effects of cinna
mon powder on broiler chickens' performance.

ACKNOWLEDGMENTS

| thank Dr. M.H. Shahir for his technical help.

REFERENCES

Alcicek A., Bozkurt M. and Cabuk M. (2004). The effect of a
mixture of herbal essential oils, an organic acid or a probiotic
on broiler performance. South African J. Anim. Sci. 34, 217-
222,

Bolukbashi N.A. (2007). Effect of dietary thyme (Thymus
vulgaris) on laying hens' performance and Escherichia coli (E.
coli) concentration in feces. Int. J. Natio. Eng. Sci. 1(2), 55-58.

Chang S.T., Chen P.F. and Chang S.C. (2001). Antibacteria
activity of leaf essential oils and their constituents from
cinnamomun osmophloeum. J. Ethnopharmacol. 77, 123-127.

Duncan D.B. (1955). Multiple range and multiple F-test.
Biometrics. 11, 1-42.

Ei Deek A.A. and Al Harthi M.A. (2004). Response of modern
broiler chicks to stocking density, green tea, commercia multi
enzymes and their interactions on productive performance,
carcass characteristics, liver composition and pelasma
constituents. Int. J. Poult. Sci. 3(10), 635-645.

Kamel C. (2001). Tracing methods of action and roles of plant
extracts in non-ruminants. Pp. 135-150 in Recent Advancesin
Anima Nutrition. P.C. Garnsworthy and J. Wiseman, Eds.
Nottingham University Press, Nothingham, UK.

Karunakaran R. and Kadirvel R. (2001). Sweet chestnut wood
extract as a feed additive in broiler ration. Cheiron. 30, 108-
109.

Khosravi A., Boldgji F., Dastar B. and Hasani S. (2008). The use
of some feed additives as growth promoter in broilers
nutrition. Int. J. Poult. Sci. 7(11), 1095-1099.

Koochacsaraie R., Irani M. and Gharavys S. (2011). The effect of
cinnamon powder feeding on some blood metabolites in
broiler chicks. J. Br. Poult. Sci. 13, 197-201.

Langhout P. (2000). New additives for broiler chickens. J. World.
Poult. Elsev. 16, 22-27.

Lee J.S, Choi M.S,, Jeon SM., Jeong T.S., Park Y.B., Lee M.K.
and Bok SH. (2001). Lipid lowering and antioxidative
activities of 3, 4-di (OH)-cinnamate and 3, 4-di (OH)-
hydrocinnamate in cholesterol-fed rats. Clin. Chimical. Acta.
314, 221-229.

Lee J.S, Jeon S.M., Park EK., Huh T.L., Kwon O.S.,, Lee M K.
and Choi M.S. (2003). Cinnamate supplementation enhances
hepatic lipid metabolism and antioxidant defense systems in
high cholesterol-fed rats. J. Med. Food. 6, 183-191.

Lee K.W., Everts H., Kappert H.J., Wouterse H., Frehner M. and
Beynen A.C. (2004). Cinnamanaldehyde, but not thymol,

371

counteracts the carboxymethyl cellulose-induced growth
depression in female broiler chickens. Int. J. Poult. Sci. 3, 608-
612.

Mansoub N.H. (2010). Effect of probiotic bacteria utilization on
serum cholesterol and triglycerides contents and performance
of broiler chickens. Global Vet. 5(3), 184-186.

Mastura M., Khozirah S., Mawardi R. and Manaf A.A. (1999).
Anticandidal and antidermatophytic activity of Cinnamomum
species essential oils. Cytobios. 98, 17-23.

Méllor S. (2000). Antibiotics are not the only growth promoters. J.
World. Poult. Sci. 16(1), 14-15.

Morris JA., Khettry A. and Seitz E. (1979). Antimicrobial activity
of aroma chemicals and essential oils. J. Am. Oil Chem. Soc.
56, 595-603.

NRC. (1994). Nutrient Requirements of Poultry. 9" Rev. Ed.
National Academy Press, Washington, DC, USA.

Osman N., Talat G., Mehmet C., Bestami D. and Simsek G.
(2005). The effect of an essential oil mix derived from
oregano, clove and aniseed on broiler performance. Int. J.
Poult. Sci. 4, 879-884

SAS Institute. (1996). SAS®/STAT Software, Release 6.11. SAS
Ingtitute, Inc., Cary, NC.

Shirzadegan K., Gharavys S. and Irani M. (2012). Investigation
on the effect of Iranian green tea powder in diet on
performance and blood metabolits of broiler chicks. MSthesis.
Islamic Azad University, Qaemshahr, Iran.

Szewczyk A., Hanczakowska E. and Witkiewicz M. (2006). The
effect of nettle (Urtica dioica) extract on fattening
performance and fatty acid profile in the meat and serum lipids
of pigs. J. Anim. Feed Sci. 15(1), 81-84.

Taback M., Armon R. and Neeman |. (1999). Cinnamon extracts
inhibitory effect on Helicobater pylori. J. Ethnophamacol. 67,
269-277.

Tomaino A., Cimino F., Zimbalatti V., Venuti V., Sulfaro V.,
Depusquale A. and Saiha A. (2005). Influence of heating on
antioxidant activity and the chemical composition of some
spice essential oils. J. Food Chem. 89, 549-554.

Yacin S, Onbagilar L.A., Sehu A. and Yalcin S. (2007). The
effects of dietary garlic powder on the performance, egg traits
and blood serum cholesterol of laying quails. Asian-australs J.
Anim. Sci. 20, 944-947.

YuH.S, LeeSYY. and Jang C.G. (2007). Involvement of 5-HT1A
and GABAA receptors in the anxiolytic-like effects of
Cinnamomum cassia in mice. Pharmacol. Biochem. Beh. 87,
164-70.

Zhao J.P., Chen JL., Zhao G.P., Zheng M.Q., Jiang R.R. and Wen
J. (2009). Live performance, carcass composition, and blood
metabolite responses to dietary nutrient density in two distinct
broiler breeds of male chickens. Poult. Sci. 88, 2575-2584.

Iranian Journal of Applied Animal Science (2014) 4(2), 367-371



