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Introduction:

Today, the tendency to find healthy and safe additives in livestock and poultry has increased.
Plants and their products include plant extracts, essential oils or their ingredients, including
alternative growth stimuli, which are due to their antimicrobial properties in the animal feed
industry and in the field of testing. Cinnamon is a plant from the Lauraceae family and has different
species, the most famous of which are two species: species, Cinnamomumorum, known as the
Cinnamon Cinnamon Market, is one of the most desirable types of cinnamon, and the species,
Cinnamomum Cassia, which is mainly in China, Vietnam and Indonesia, is called Cinnamon China
and Saigon. These two types of cinnamon are not the same in quality, but due to their many
similarities in terms of properties and perfumes, in most parts of the world they do not differentiate
for these two types of cinnamon. Cinnamon is commonly used in the animal feed and poultry
because of its specific fragrance cinnamon essential oil is the only important part of cinnamon that
contains 1 % in the plant. The main ingredients of cinnamon cinnamaloids, hydroxy cinnamaldehy,
eugenol, safrol, cinnamil acetate, cinnamyl alcohol, carvacrol, cumarin, terminoids,
phenylprophanoids, and karyophylline can be used to treat insulin -like activity. Cinnamon essential
oils are responsible for the taste, the expansion of anti -inflammatory, antimicrobial and antioxidant
activity. The researchers consider the antioxidant effect of cinnamon to be more related to the two
compounds of eugenol and methyl hydroxy chalkon. Eughansol improves the activity of glutathione
peroxidase and enhances resuscitated glutathione. It has shown that cinnamon extract prevents the
growth of some bacteria, such as Helicobacter Pillari, E. Coli, Entreococcus, Sinodomonas,
Staphylococcus and Salmonella, thereby increasing the relative population of the lactobacillus. It is
guessing that terminoids and phenyropopanoids in cinnamon oil are penetrated into the membrane
membrane of the bacteria and thus destroy them. In another study, cinnamon antimicrobial
properties attributed to the contents of cinnamady, eugenol and carvacrol. In spite of the enormous
impact of cinnamon compounds, limited absorption, rapid metabolism, high solubility and the rapid
elimination of the biological systemic system is extremely limited and thus strictly limited its
medicinal role. One of the suggested ways is to use cinnamon in the form of nanoparticles that can
enhance the absorption, solubility and protection of its compounds against hydrolysis. Therefore,
the main purpose of this study was to evaluate nanocinomon (nanoparticles of dry cinnamon extract)
on the function of the meat chickens.

Materials and Methods:

A study was conducted to investigate the effects of cinnamon nanoparticles on growth performance,
digestive enzyme activity, thyroid hormone levels, and ileum bacterial population in broiler
chickens. A total 500 of broiler chickens ROSS 308 in a completely random design to five
treatments, each treatment was assigned in five repetitions with 20 one -day -old chickens. Five
experimental treatments included: 1- control (fed with basal diet) and 2, 3, 4 and 5 treatments were
the basal diet plus 150, 300, 450 and 600 mg of cinnamon nanoparticles per kg of feed, respectively.
Ultrasonic method was used to synthesize synthesis.
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Results and Discussion:

The results showed that the supplementation of cinnamon nanoparticles significantly increased feed
consumption, increased weight gain, and reduced feed conversion ratio and mortality (P <0.05).
The best growth performance was found in 450 mg of cinnamon nanoparticles group.The results of
the effect of cinnamon nanoparticles of the digestive enzymes also showed that cinnamon
nanoparticles had a significant effect on increased secretion of gastrointestinal enzymes, and the
highest levels of digestive enzymes in the serum was found in 450 mg nanoparticles cinemaon
group (P <0.05). The results of thyroid hormones showed that cinnamon nanoparticles without
significant effect on the serum level of TSH hormone, so significant reduced serum levels of T3
and increased T4 level (P <0.05). In addition to the results of the intestinal bacteria of the broiler
chickens showed that supplementation of the cinnamon reduced the population of E.coli and a
significant increase in the population of lactobacillus bacteria (P <0.05).

Conclusions: Generally, the results of this study showed that the use of cinnamon nanoparticles at
450 mg can improve performance by increasing feed consumption, increased digestive enzyme
secretion and improved the intestinal microbial population and improved performance.

Keywords: Bacterial population, Cinnamon nanoparticles, Chickens, Digestive enzymes, Growth,
Thyroid hormones.
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Table 1. The ingredients and composition of the basal diet
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L Every kilogram vitamin supplement containing: vitamin A: 3600000 IU, vitamin D3: 1U800000, vitamin E: 7.2 g,
vitamin Ks: 0.8g, vitamin Ba1: 1.7 g, vitamin B2: 2.65 g, vitamin Bs: 11.88 g, vitamin Be: 1.88 mg, vitamin B9: 0.4g,

Vitamin Bi2: 6 mg,

2 Every kilogram mineral supplement containing: chloride chlorine: 100 g, manganese (oxide): 39.68 g, Zn: 34.88 g,
Fe: 20 g, Cu: 4g, iodine: 0.396 mg and Se: 0.08 g.
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Table 3. Digestive enzymes of broiler chicks as affected by dietary supplementation of cinnamon
nanoparticles (CNPs) at 6 wk of age.

il b CNPs level (mg/kg diet) SEM  P-val
Items 0 150 300 450 600 -vale
(s slg) ! 843.61

809.19¢ 811.84¢ 868.30° 1041.842 8.02 0.01
Amylase (U/L)
(52l 221g) 5l 624.10°

472.26° 502.28¢ 716.26° 738.282 10.25 0.02

Lipase (U/L)
ab.c Mean values in the same row with different superscript letters were significant. (n = 10).
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Table 2. Growth performance of broiler chicks as affected by dietary supplementation of cinnamon
nanoparticles (CNPs) at 6 wk of age.

il b CNPs level (mg/kg diet)

ltems 0 150 300 450 o0 SEM  P-Value

(%) Bras Sh

Feed Intake [g]

(5) ol 555 L1
Body weight gain [g]

(39,/.5) #l39 0139 <Ll

3937.0° 3859.5° 3867.6°  3742.2° 4352.4%  31.66 0.016

2540.0° 2490.0° 2930.02 29702 2790P 75.43 0.006

: . 60.47°¢ 59.28°¢ 69.762 70.712 66.42° 1.03 0.001
Body weight gain daily [g/d]
51 S p)5) Shs> s cu o
(s 1.552 1.552 1.320 1.26¢ 1.562 0.027 0.033
Feed conversion ratio
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il ¢ 0.00°
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Mortality rate (%)

ab.¢ Mean values in the same row with different superscript letters were significant. (n = 10).
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Table 4. lleal bacterial population of broiler chicks as affected by dietary cinnamon nanoparticles

(CNPs) at 6 wk of age.
Microbiological Count CNPs level (mg/kg diet)
P-
(Log 10 CFU/g fresh digesta) 0 150 300 50 600 M vale
E. coli 4.89 4.80 4.32 4.50 4.41 0.68 0.42
Lactic acid bacteria 2.61° 2.70° 2.61° 3700 3812 0.23  0.010

ab.¢ Mean values in the same row with different superscript letters were significant. (n = 10).
CFU, Colony Forming Unit.

Sot (red ygeb 0y 50 (AL Sleendll 5l eolitul L Wigd po ()1 Lo 4 Lol 5l plad olge
Sgeter oo Yool 039, litiis ) Slis Sge b delenligiSY slass Sol33l o], 1 09 ,Se Connor
(Ghazanfari etal., 2015) 595 oo ctivgS (sloazg> o, 003l i)l g (3,155 olfiwd Ldx g guad bl
(ot lgo el ool 5 etign ariz Gl (15T olSis 4o yhe slacs Sos 0979 cales |
coy Al Ll ases cepm Gl 5 s (Brae anel lasel 5 tign Serline] 60 clad
el s (2910 HLS 515 Al 4 4z b g el by o alasg @5 5 050 il S 51 (50l
O 5 i Wl 5l o yntey polie 5 axdly (mals (3058 Sl anel lavl 5 (g 37 ey
39 27 S 5eS plie g odd ()2 4 egn o GRalS g 4B 0k Sgnp 4y e g Wigdoe 00S

(Ghazanfari et al., 2015) wb zezs o 0 Sl



S50 SBses9n e p shalojl sl jlogt 536

3SR T )3 (SBeS Slaaz sz Guds S sbagseer mhw p gl S35 il pslan 36
2 Gl b aelw Ol3gl (g5le JoSe a5 Jl> j0 ols lis s cwnl oals eols lis & Jgo
IS s STy SIS 0 05 e P+ s 5 bl (T (slatrg o TSH (90,58
(P<ere0) ol (o055 sloazgz oy T4 (50,90 o Sine (l33) 5T (50,90 (5515 Sne

BIewe) wisd o 5555 S0s34y5% 55 (a5l s (slalamde b5 5bo 4 LS slo ST 51
Gl 00 i)l S Slidss jo o yls lowwST oSl @l (et al., 2011; Mirazi et al., 2013
ON O35 Adad L.:J.a.: G359, sl yee 90 odg3 iolsdl (Behrooz Lak et al., 2014; Fathi et al., 2017)
Sl ol Ll sams o G331 ) oo 03 o L5 (509,05 slaoygey9n Slsi Gl 5 ools 2als |,
35 31 (B Sl ST el (S g S 0 35 1, il 05955 slaigeyem 5 sl ged 952 4 Adan
sy Gl 2 ogdle 5 LIS S (5165 olSiws (55, 2 Sdg S (50098 Geiired 5 S Alé el sulie
ol 5 aiS o 3l 1) ()15 olws Sl > (pizmen 5 ()95 Sloo el @l 5 (e (2I8E Slge i
(Karimi et al., 2018) 545 o oL 55 Lozl o8 > g 5 Lal38l ol

K S A

b oy sk 5 Voo galinns D39 Sloyz JoSa duryige S5 cialesT nl @l lel

GilS 5wy 0 Shes Gl s s 0ad 0 Slos Sgge iz 5 099, (Sedls 158155 slaga 5
S P o 3 gl bl gl oy 6 Cod (2855 sla g (50555 Sl ges90 JiBsn=0 9o

Table 5. Thyroid hormones profile of broiler chicks as affected by dietary supplementation of
cinnamon nanoparticles (CNPs) at 6 wk of age.

doxil b CNPs level (mg/kg diet) SEM PValue
Items 0 150 300 450 600

T3 (ug/dl) 0.70%® 0.68% 0.61° 0.550 0.41¢ 0.03 0.201
T4 (ug/dl) 0.58° 0.60° 0.59° 0.60° 0.692 0.02 0.010
TSH (mlu/) 1.34 1.29 1.32 1.25 1.15 0.06 0.17

ab.¢ Mean values in the same row with different superscript letters were significant. (n = 10).
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