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Extended Abstract

Background: The use of plant-based additives has attracted the attention of all researchers due
to the adverse effects of antibiotics on the body and antibiotic resistance in poultry, as well as
the desire of people to consume feeds free of chemical drug residues. Adding fats and oils to the
diet of broilers is a practical method to increase the energy density of diets. Vegetable fats, such
as soybean oil, are usually used for this purpose. Unfortunately, vegetable fats are rich in
polyunsaturated fatty acids, which are very sensitive to the oxidation process. For this purpose,
adding antioxidants to the diet can reduce the balance of oxidation production and improve
birds’ performance and meat quality. The active ingredients of this plant prevent the oxidation
of organic substances in the body and reduce free radicals. The antioxidant properties of
cinnamon are due to the presence of the compounds eugenol, caryylene, cineole, and
cinnamaldehyde. Recent research has shown that the use of cinnamon extract in the nutrition of
broiler chickens can help improve their performance and health. Turmeric has anti-
inflammatory, antifungal, antibacterial, and liver-protective properties. The active chemical
compound in turmeric, curcumin, has antioxidant features. Various studies have observed
improvements in the growth performance of broiler chickens consuming turmeric extract.
Therefore, considering the antioxidant role of plant extracts in improving diet characteristics
and growth performance in poultry, the present study aimed to investigate the effect of
cinnamon and turmeric extracts, along with diets containing peroxide oils, on performance,
carcass characteristics, some blood parameters, and nutrient digestibility in broiler chickens.
Methods: This study was conducted to investigate the effect of cinnamon and turmeric extract,
along with diet containing peroxide oils, on performance, carcass characteristics, some blood
parameters, and nutrient digestibility in broiler chickens. This study was conducted in the form
of a completely randomized design using 250 day-old broiler chickens (mixed male and female)
of the Ross 308 strain in five groups (treatments), each with five cages and 10 birds per cage,
for 42 days. Experimental treatments were 1- a control group (a diet containing oil with the
natural peroxide value (< 5 mEq/kg), 2- positive control treatment (diet containing oil with a
high peroxide value (20 mEq/kg), 3- treatment containing cinnamon extract (150 mg/kg)
together with a diet with a high peroxide oil (20 mEq/kg), 4- treatment containing turmeric
extract (150 mg/kg) together with diet with a high peroxide oil (20 mEq/kg), and 5- treatment
containing cinnamon extract (150 mg /kg) and turmeric extract (150 mg/kg) together with a diet
containing oil with a high peroxide value (20 mEqg/kg). Samples of dietary soybean oil were
heated to 95 °C to measure the peroxide value. Experimental diets were formulated based on the
commercial strain Ross 308 (2020) recommendation using UFFDA software, adjusted in three
periods: starter (1-10 days of age), grower (11-24 days of age), and finisher (25-42 days of age).
At the end of the experimental period, one male bird was selected from each replicate and killed
after at least 8 h of starvation, followed by dissecting their carcasses. To measure the
digestibility of nutrients, a chromic oxide marker was added to the diet as a marker and
digestibility was measured for three consecutive days from the age of 19-21 days. The data were
analyzed using the mixed models procedure using 250 one-day-old broiler chicks (mixed male
and female) of the Ross 308 strain.
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Results: The results of feed consumption showed that the difference no significance was
observed between the experimental treatments. The results of body weight gain showed a
significant difference between the experimental treatments in the grower, final, and total periods
(p < 0.05). In the grower period, the greatest increase in body weight was observed in the
treatment containing cinnamon extracts and turmeric with oil. In the final period and the total
period, the highest increase in body weight occurred in the control treatment (p < 0.05). The
results of feed conversion ratio showed no significant difference between experimental
treatments. The results of the carcass characteristics revealed a significant difference between
the experimental treatments in the live, breast, and liver weights (p < 0.05). The highest live
weight and breast percentage were observed in the control treatment, and the highest percentage
of liver belonged to the treatment containing oil with high peroxide. The results of some blood
parameters indicated a significant difference between the experimental treatments in the
concentrations of glucose, cholesterol, triglyceride, uric acid, HDL, aminotransferase, and
alkaline phosphatase (p < 0.05). The results of nutrient digestibility showed a significant
difference between the experimental treatments in the digestibility of dry matter and crude
protein (p < 0.05). The highest digestibility of dry matter and crude protein was recorded in the
treatment containing cinnamon and turmeric extracts together with oil.

Conclusion: The general results of this research showed that adding cinnamon and turmeric
extracts together with oil improved weight gain and the digestibility of nutrients. In addition, the
combination of medicinal plants with oil did not improve feed consumption, feed conversion
ratio, and carcass characteristics.
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Sy gbedS jleolawl L (Alkaline Phosphatase
ALT/AST, LOT; 95007 and ALP; ) 05l sk
o (Raxt Jas) 5l g olSws |y o (LOT, 96002
W)
(Mixed) aeel sla s a9y 1 odlizul b laodls
oozl b (SAS, 2001) 4/) Lglyss SAS g bl ls8la
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Table 2. Effects of experimental treatments on the feed intake of broiler chickens (g)

0395 JS b I ol
(559 ¥Y J1Y) (539, ¥Y-Y0) (559, YF-1) (39 V7)) 1093/ 1o logs
Total (1-42 days) Finisher (25-42 days) Grower (11-24 days) Starter (0-10 days) Treatments”/Period
5005.3 3283.3 1325.3 279.5 1
4951.3 3156.3 1290.1 277.6 2
4999.5 33723 1351.3 275.8 3
5066.7 3335.6 1325.8 279.7 4
4829.3 3204.1 1345.6 279.5 5
239.4 7.52 56.71 5.16 (SEM) (1:kee 3)lslial (gllas-
4.824 3.624 0.813 0.723 (p-value) ()l gxe Jloin!

o) ics 59> Jag—F (YLg ST, 335 b o9y 59 0yen) St 385 logi=Y <ol dyuS |y 338 b gy o> 0yen) AL 09,5 —) 2 Jels sdslej] sl jlo”
olyomdy d2)5 0)kas g )b o)las (gol> Jlad =0 9 YL anSTy (129, L o> olied 4 4g23)5 0)las (g5l Hlad —F Vb 28Ty (29, b oy olpen 4 )

M 1Sy 0e b i) a5l 0y

"Experimental treatments include 1- a control grotép (a diet containing oil with the natural peroxide value (less than 5 mEq/kg), 2- positive control
e

treatment (a diet containing oil with a high peroxi

value (20 mEq/kg), 3- treatment containing cinnamon extract (150 mg/kg) plus a diet with high

peroxide oil (20 mEq/kg), 4- treatment containing turmeric extract (150 mg/kg) plus a diet with high peroxide oil (20 mEq/kg), and 5- treatment
containing cinnamon extract (150 mg/kg) and turmeric extract (150 mg/kg) plus a diet containing oil with a high peroxide value (20 mEq/kg).

ilel glooygs 3 Shed Bras o) )l 5 (pdugl
3,55 obl (gl bxe Cgldy 15eS slrasgs SLL g M,
3 mine 55U pae s (pdisxe (Khani et al., 2017)
Slgo ol du |y Slyg s Bpns 59y (2LS (slao)las
Toghyani et al., ) 355 cuus ol 350 (50438l
(2011

2 a8 wsh ol (7 Joia) e G ol gl
O )l ine Sgl o) S5 (SLob ey (slaeg
ol sbojlas (g5l o 5> G (jy Rl o e
55 bl 0yg0 3 ab samliie (489, olyed 4 49235 4
el S99 Jals )Lo.u P ON 09 L}“JI)B‘ ()))“““J ©)9d
P < +/+0)

PRSI ui")‘}j dalllas i ‘@Lﬁ o.;.l [FRPWIRN

Naderi et al., 2014; Nouzarian ef ) a5, 9938l
5| (Nemati et al, 2014) >4 (al, 2011
bl (185 sladrgr > Slygd Bpas (55) (5P
Sdgr 4b) o (ite Ol auSly gy b i
2 Lol Slyes Brane LialS el g cusly 1565
a S Uil s clallles ((Ghazalah e al., 2014)
ot 2 A sla Gl adg esl 4Ty (slagits,
Gl gl ol Bl o o Ligd o S (sladnsr
SIS ang23)5 5 o2l 95 (o sl 5 by Jolo 4
1 ST Lo leisds wlg o &S litun Jld S 5
5 i Jgles 4 ol 5l 5 08 Jae SlJT oSG0, il
Ali et al., 2020; Zeweil et al., ) 35S (S sl lacdly
g ol yog a8 asah L ddlles S ls (2016
2)93 3 (SbgS sladzgr SleS Bpan 59y dug2d))
Baghban et al., ) coils (gylo —me 3l 4y 5 opjle]
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Table 3. Effects of experimental treatments on the body weight gain of broiler chickens (g)

0y JS bl Ay ol

(539> ¥Y 1Y) (39 YY-V0) (39 V-1 (539 V =) 1093/ *oslow
Total (1-42 days) Finisher (25-42 days) Grower (11-24 days) Starter (0-10 days) Treatments /Period
25.03.6* 1673.3° 875.4° 274.3 1
2062.5¢ 1424.5¢ 683.1¢ 260.0 2
2290.4¢ 1477.0¢ 858.0° 267.8 3
2440.9° 1566.0° 919.0° 260.7 4
2338.4° 1474.0¢ 909.3* 263.7 5
18.31 24.33 6.87 5.48 (SEM) (1:5ke 3, sbiasl (gllas
0.022 0.041 0.036 0.371 (p-value) (g > gxe Jlois!

o)las (gl Lad=¥ (YL auSTy 340 b o)) (59l o) St dal Jloxi=Y e onbs a1y 202 L (49, (53l o) a0l 09,5-) ol (ptlojl (sl los”
olporany dugady;ojlas 5 )l o)las (ol Jlogi =0 9 Vb beuSly (85) b ojer oad & aigd)j o)las (g5l Jla —F Vb3Sl 19y b o olpen & 2
N awSTy dae b 05 (g9l 0y

A (613 ixe oglis glls </ 0 (gll paws )3 Cglie gy b gt b (slay 3y Sile

"Experimental treatments include 1- a control group (a diet containing oil with the natural peroxide value (< 5 mEq/kg), 2- positive control treatment (a

diet containing oil with a high peroxide value (20 mEq/kg), 3- treatment containing cinnamon extract (150 mg/kg) plus a diet with high peroxide oil
(20 mEq/kg), 4- treatment containing turmeric extract (150 mg/kg) plus a diet with high peroxide oil (20 mEg/kg), and 5- treatment containing

cinnamon extract (150 mg/kg) and turmeric extract (150 mg/kg) plus a diet containing oil with a high peroxide value (20 mEq/kg).
The means of each column with different letters are significantly different at the 0.05 statistical level.

Ao LS g e ]y 4g2d)s g eyl
Al i i 533y ol
<S5 g (Petrolli et al., 2012; Saied et al., 2022)
ol yials 5o, 40 (Xie ef al, 2019) ey S oS
2lS slaoylac pl Bpas il ) suliws] sla STy
S rdgr i (g (3o S ) A
sgbda 0)93 553 Cre2)l 9 itagl 39— 0MS B i
(Mohamadamini et al., 2015) ¢l )38l o)l jxo
o8 8l g g5 gy oaiS el (il e
Parvari ) wzsly o5Vl ok ()59 el 09,5 b dulio 5o
&S b5 sladagn 13 090 L % 59 -(ef al., 2022
)JYL Jald 09; D Cound ..\:.)9: o.))f d).\a.n y)‘.) D)LAC
whie bas oy ls (Sharma et al., 2023) >4
gy a S ahy s (F J9,\_>) oS (glad e

S edalin L;Jlg.[c)'l sl yles O d)buja.,o

009580 48 Wby LS adlllas cpais @ls pl b guon

2o g (Zeweil et al., 2016) asgdy; 5 o yld 0)lac
O (159 daxe s 0> 40 (Abo et al., 2014) (yux )b
9 by ;05 adlhe 3 b (2395 slada g
o oylac b aydss 31 (Ali et al, 2020) ), 1Sen
lazg (o Gy pali8l gy STy (89, ol en
5l oolaul pLSin a8 ol oas j5)55 g Sge SubeS
(b5 Sadrgr (N oy 3 Vb STy dae b 8y,
oy 3 (Eohan b g b (slalansSl sl 5l 5l eolizl
1S S8 gt il Sl oS gl 4 2 lg
2dy 3, Sles > 09—y (Lindblom et al, 2019)
2 S CBL > (B gladzgr ) (i (g e
Moustafa et al., 2020; Yang et al., ) ;s> o)liac
» (Yakhkeshi e al., 2011) 452, 0)luac 4 (2019
Joo jl edise ol il oais (5158 sl Gladllae
oylias sauScdl,n BUS 0 0 a0 g depe Jleis]
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Table 4. Effects of experimental treatments on the feed conversion ratio of broiler chickens

0590 JS b Ay ol
(S50 ¥y J1Y) (539, ¥Y-Y0) (539, YE-1Y) (5395 V--Y) o )93/ "l Lo
Total (1-42 days) Finisher (25-42 days) Grower (11-24 days) Starter (0-10 days) Treatments”/Period
1.99 2.03 1.51 1.01
2.40 241 1.87 1.06 2
2.18 2.36 1.57 1.02 3
2.07 2.21 1.44 1.07 4
2.07 2.18 1.45 1.07 5
0.14 0.06 0.04 0.03 (SEM) (pSolie 3 bl (sllas
0.574 0.662 0.741 0.612 (p-value) (g > gixe Jlois

Lo olyed 4y b ojlas (g9ls o=V (YL 30uSTy 3ae b (585 (g5l 0303) o 4ol Hlosi=Y ¢ rubs STy 3ae b 4, (5ol ) 2ol 09,5-) Jold dolojl sl jlas®

YL AMSI)J e b o9y de 0> al).a.m«g w935 a)La.c 9 Oi?)b a)La.c dﬁb )l.a‘; X Yi ._\‘...5\); o9y L 0y al).g.m 4 Ag>d)j b)La.c 59‘» )‘.A:J -f YL .L.‘.Sl)i o9y
“Experimental treatments include 1- a control group (a diet containing oil with the natural peroxide value (< 5 mEq/kg), 2- positive control treatment (a diet containing oil with a
high peroxide value (20 mEq/kg), 3- treatment containing cinnamon extract (150 mg/kg) plus a diet with high peroxide oil (20 mEq/kg), 4- treatment containing turmeric extract
(150 mg/kg) plus a diet with high peroxide oil (20 mEq/kg), and 5- treatment containing cinnamon extract (%5 mg /kg) and turmeric extract (150 mg / kg) plus a diet containing
oil with a high peroxide value (20 mEq/kg).

0590 9 Olpe 0 (539391 3o 9 Sy (S3U 5 codS
5o o s LS Lo 5538l 5l edla il
aS b 538 (Amouzmehr & Dastar, 2009)
b a8l gy 0SBy ms i bsS clad e
50y dald 09,5 d Cuwd YL ol badcu s
ol 5isd gl OMS y (Ghazalah er al., 2014)

$9) byl g 5o Cygody dagl 9 w225 o)
395 P sime (b sagr lid has oy
olw adllas S 4 (Mohamadamini et al., 2015)
razsr oy )3 il g el o 29381 &S 38
3, S abl plde bas cops jo (g)b pme Gglds ieS
390 Hlals WU pae JYs (Khani et al., 2017)
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5 oyl oylae S 5 o (ALl et al., 2020) s Sy,
b cops LialS g9, (Zeweil et al., 2016) 4922,;

Dg Hge lie
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Table 5. Effects of experimental treatments on carcass characteristics of broiler chickens

vy Jo S (p5) 05 (339

('\“” 3) (—\w >) (M)J) O‘) (M))) Py (M)D) “y Live weight Q%/iiu)w
Wi df) k(%) Li )( %) Thigh (%) Breast (%) Carcass (%) @ g Treatments/characteristics
ing and back (% iver (%
18.78 2.25° 18.30 27.40° 63.50 2750* 1
18.92 2.45% 17.98 25.45° 62.94 2130° 2
18.64 2.26" 18.50 25.20° 62.30 2433° 3
20.24 1.92° 17.60 24.38° 62.19 2486° 4
19.56 1.84° 18.06 24.48° 62.09 2688* 5
0.79 0.08 0.41 0.62 0.89 43.28 (SEM) (1:5ke 3, sbiasl (gllas
0.065 0.018 0.241 0.008 0.429 0.036 (p-value) (5 > gxo Jlain

o)L.as 69L> )LAAJ -y ‘(Ylg .,\...mflx e b &5) LSBL> o).,?) Cudo b )Lo.:; -y (L;h...lo A._.,A.ﬂ)i dde l; 055) dﬁb 5)9) Sl 05;—\ J,:Lb L:\AA}LO)] dlm)l@{i'ﬁ
o|).¢.to4..)' dug3dy; o)Las 9 O,."%)l.) A)La.c d9l> )Lw ) 9 \IL} A,mf‘)i Qi” L 0> DIM A dg>dy; b)l.a.c dﬁb )\.4.:3—\‘ ‘Ylg ..\....SI)J &5) Lv oy a‘).o.m & O‘-‘%)h
. A (6 I3 ixe Coglds gyl o[+ (ko] aw 5> Cglite By b g yb (o Sile Vb wnSTy a0 b €9, (ol 0p
Experimental treatments include 1- a control grou p (adiet containing oil with the natural peroxide value (< 5 mEq/kg), 2- positive control treatment (a
diet containing oil with a high peroxide value (20 mEq/kg), 3- treatment containing cinnamon extract (150 mg/kg) along with a diet with high peroxide

oil (20 mEq/kg), 4- treatment containing turmeric extract (150 m kg) lus a diet with high peroxide oil (20 mEqg/kg), and 5- treatment containin

cinnamon extract (150 mg /kg) and turmeric extract (150 mg/kg) plus a

iet containing oil with a high peroxide value (20 mEq/kg). The means in eac

column with different letters are significantly different at the 0.05 statlstlcal level.
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5 (Osman et al., 2017) 4235 oyl HLS 2458l
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@ 5> Oglis &Sty oo aids g2 e (DS (sladngx
5 &5 ool Ly 5 Colis ey (55 i
g olas W Suid )dg) Gpae by (LS (9395 )l
oS ey b Bl Sy i) oS plil g5 g (0895
2 Py CLS plo d2g g olip oMo 0y
dde Sl opx )d dgnge ilS ouwy Jab bl
5 Shgd Syae ials > Jelse oyt Sl (S S
Zahir et al., ) cusl jodo oslatwl o asY ed3l tals
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AKINoso ) s s oylac 3958 caalllas 43 p3 (al, 2015
ojlas 9938 55 5 Al (yjs Liul38l s (et al., 2010
(& 5] u**i‘ﬁl caw (Wang et al., 2015) ago0,;
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Table 6. Effects of experimental treatments on some blood parameters

AST AST AST ) ; . _ odociasl 16/ sl
XN R sl Sy sl Sy IS ion crosd] Sagl el HDL 2 ylS 53 Jyuls S5 e T
(TU/1) () () Total Protein Albumin Uric Acid Triglycerides Cholesterol Glucose parameters
Hsless HowleS  padleSike  gdlee  AledeSibe AewlhSob owdeSobe
(e/dl) (e/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
1284.6 746 2256 ° 453 18 567 71.00° 80.60 © 130.4° 207.6 T
1308.0 © 7.61 2576 * 3.86 15 3110 54.00¢ 122.0° 135.1° 189.6" 2
13026 © 7.42 233 ° 4.60 17 3.76" 75.00° 80.30° 113.7 206.6" 3
1374.6 8.13 255.0° 3.80 13 2.97° 67.60° 1313 76.10 € 220.0° 4
16553 * 7.46 2563 * 3.60 13 3.040 77.60° 88.60° 1011 213.0° 5
S Sile 3 bl cllas
5.68 0.41 8.32 037 0.28 032 2.64 7.52 4.63 7.14 0k el (5
(SEM)
I, & Locis-|
0.036 0.182 0.046 0.431 0.142 0.024 0.018 0.026 0.031 0.044 e J
(p-value)

09 b oy ohad & g2)j o )lae (g5l slod —F Vb auSThy o) Loy ohan 4 )l ojlas (65l slo=¥ (Y dpuSTyy 205 L (i) (g3l o) St ol jlod =Y (a2 b (89, (65l o) Al 09, =) Jols (ctilesl (glajlos®
Vb Ty 230 b 589y ol o olpends ig2d); 0)las g (2l ojlas (sl jlass —0 5 VU auSTy

At (6513 gixo Dol gyl /-0 (g lel s )3 Silite By b (s o (slacySike

"Experimentals treatments include 1- a control group (a diet containing oil with the natural peroxide value (less than 5 mEq/kg), 2- positive control treatment (a diet containing oil with a high peroxide value (20 mEq/kg), 3- treatment
containing cinnamon extract (150 mg/kg) plus a diet with high peroxide oil (20 mEq/kg), 4- treatment containing turmeric extract (150 mg/kg) plus a diet with high peroxide oil (20 mEq/kg), and 5- treatment containing cinnamon extract

(150 mg /kg) and turmeric extract (150 mg/kg) plus a diet containing oil with a high peroxide value (20 mEq/kg).
The means in each column with different letters are significantly different at the 0.05 statistical level.
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sod e 59y (6,500 dalllas y> (Parvari et al., 2022)
OialS o )b g digedy; &5 A ooy i oS
Kanani et al., ) 3o ;95 pyw 3=S slag 5l pdaw
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Table 7. Effects of experimental treatments on nutrient digestibility (%)

Pl piign Sis odle o yas Li/* o jlos
Crude protein Dry matter Treatments”/Indices

69.82° 76.31° 1

66.77¢ 75.26° 2

68.83° 78.32° 3

69.35° 78.84° 4

73.47° 82.46* 5

0.811 0.682 (SEM) (ko 5)lssliul (sllas.
0.012 0.003 (p-value) (g, gxe Jlois!

b)LAC d?b )l4:3—\" ‘(Ylg ..\“.Slx dde La &3) L;Bb b),_.?) Cudo s )lAf:S—Y ‘Ju.]a ..\“.Sl).l dde l; C)“cﬂ) L59l> a)f_?) Jald as)f—\ J.eLi‘) ‘:uln)i dlm)lﬂ}*
al)Amd.g Q9,5 b)LAC 9 ")ﬁ%)l) b)LAC d9l> )14:3 ) 9 YL} ..\:..Sl)i &3) Lv 0> oll»m L dg>d)j a)La.c L59l> )\AAJ -¥ ‘\JL] ..\“.Sl)) C)éﬁ) b 0> ﬁ‘)Ah 4 C)ff?)b
YU STy dse b 29y (ol 0y
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"Experimental treatments include 1- a control group (a diet containing oil with the natural peroxide value (< 5 mEq/kg), 2- positive control treatment (a

diet containing oil with a high peroxide value (20 mEqg/kg), 3- treatment containing cinnamon extract (150 mg/kg) plus a diet with high peroxide oil
(20 mEqg/kg), 4- treatment containing turmeric extract (150 mg/kg) plus a diet with high peroxide oil (20 mEqg/kg), and 5- treatment containing

cinnamon extract (150 mg/kg) and turmeric extract (150 mg/kg) plus a diet containing oil with a high peroxide value (20 mEq/kg).
The means in each column with different letters are significantly different at the 0.05 statistical level.
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