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Table 1- Composition of the experimental diets

NRC’ NRC sn s A0’
1

(e s0) o slal NRC 85% NRC!
Diet components (%) SN SHgu YTy S SHgu ¥YY-vy

d1-21 d 22-42 d1-21 d 22-42
il 57.91 61.19 68. 58 71.08
Corn
L g dllass 35.97 31.51 26.85 23.06
Soybean meal
SALS (g, 2.27 3.85 0.65 2.35
Vegetable oil
Ol aseals 5 1.63 1.27 1.72 1.36
Dicalcium phosphate
Aseals ol s 1.20 1.30 1.22 1.31
Calcium carbonate
S 0.37 0.32 0.37 0.32
salt
¥ sasalisg Jass 0.25 0.25 0.25 0.25
Vitamin premix
Y Sare Jese 0.25 0.25 0.25 0.25
Mineral premix
Ol gatie JI (50 0.15 0. 06 0.11 0.02
DL- methionine
Js 100 100 100 100
Total
(ouudi dculans) (530 9l 9o S 5
Nutrients composition (calculated)
(poSHLS 43 NS 9LsS) puadgalio S8 53,0 2900 3050 2900 3050
Metabolizable energy (Kcal/kg)
(%) pla (a3 gy 20. 84 19. 06 17.71 16. 20
Crude protein (%)
(/) Ortiesien + (pa3 gl 0.82 0.69 0.70 0.58
Methionine+ cystine (%)
(%) O gaie 0.45 0.36 0.38 0.31
Methionine (%)
(£) Cm ! 1.00 0. 95 0.85 0.80
Lysine (%)
() pauls 0.91 0.85 0.91 0.85
Calcium (%)
(%) ool JulS yiuud 0.41 0.33 0.41 0.33
Available phosphorus (%)
(/) paas 0.16 0.14 0.16 0.14

Sodium (%)

NRC don 53 085 550 wm ;0 A0 NRC s ju Ao NRC sus duam 53 05 550 : NRC?

Calias el G wnl s VIA D3 bl g Ll s sl €0 A Gali g Ll G anlg As -+ anleiige el 1 o) palie ssm S LS 5o s JeSa 0l
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S Gl € a8 e Yo 5B12
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INRC: NRC recommended protein, 85% NRC: 85 of NRC recommended protein
2The vitamin premix supplied the following per kilogram of diet: 8,000 IU vitamin A, 4000 IU vitamin D3, 7. 9 U vitamin E, 4 mg
vitamin Ks, 3. 6 mg vitamin By, 13. 2 mg vitamin Bz, 5. 9 mg vitamin Be, 2 mg vitamin By, 0. 03 mg vitamin Bi2, 200 mg choline

chloride.

3The mineral premix supplied the following per kilogram of diet: 198. 4 mg Mn, 100 mg Fe, 169. 4 mg Zn, 20 mg Cu, 0. 4 mg Se, 1.

9mg I, 0. 47 mg Co.
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Table 2- Effect of different levels of dietary protein and thyme and cinnamon on body weight gain, feed intake
and feed conversion ratio of broilers during different phases of the study

(p05) % 039 Ll 39 (p5) 193 Sy SISV
Body weight gain (g) Feed intake (g) Feed conversion ratio

Y-\ LY-YY £Y-) Y-\ $Y-YY £Y-) YA LY-YY £Y-)
S0 SO0 So90 S0 Sos0 S50 S0 S0 S0
di1-21 d22-42 d1-42 d1-21 d 22-42 d1-42 di1-21 d 22-42 d1-42

Yo saa (a5 5 pelaes

Dietary protein level*

NRC 601 13112 19122 983 2522 3505 1.64 1.92b 1.83°

NRC wnju A0 576 11540 1731° 961 2498 3459 1.66 2.162 1.992

85% NRC

SEM 14.2 18.5 27.3 18.1 43.3 56.5 0. 023 0.032 0. 024

Sl e o 0.23 0.0001  0.0002 0.39 0. 69 0.56 0.52 0. 0001 0. 0003

P value

YU_}JJ‘}_&‘

Additive?

) O 603 1277 1879 1012 2582 3594 1.68% 2.02 1.91

Without additive

Ot 596 1232 1828 971 2484 3455 1.63% 2.02 1.89

Thyme

el 553 1216 1769 944 2496 3440 1.712 2.06 1.94

Cinnamon

Oaaols ot 603 1207 1809 962 2478 3440 1.59b 2.06 1.90

Thyme+ Cinnamon

SEM 20.4 25.1 38.7 25.9 61.0 79.4 0. 033 0. 045 0.034

S e o 0.28 0.25 0.26 0. 30 0.61 0. 46 0.12 0. 86 0.74

P value

el I 0.27 0.81 0. 86 0.98 0.41 0. 58 0.03 0. 86 0.44

Interaction

(P<-/-0) Wiyl Llahne AR & sliie Boa s1ols slael o siw Ha Lo
NRC .vm 55 i 5 50 dem 0 A0 NRC ws ju Ao NRC suss dan 53 085 55 : NRC?
S s 3 /0 s 53 o uls LS (o yme Hlads’
Means within same column with different letters differ significantly (P<0. 05)

INRC: NRC recommended protein, 85% NRC: 85 of NRC recommended protein
2The level of herbs was 0. 5 % diet.
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Table 3- Effect of different levels of dietary protein
and thyme and cinnamon on nitrogen retention (%)

of broilers
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Table 4- Effect of different levels of dietary protein
and thyme and cinnamon on relative weight (%)

(Relative to body weight) of liver and abdominal fat
pad of broilers on d 42
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Introduction: Protein sources are high cost feedstuffs in poultry diets. Additionally, nitrogen
excretion is an important challenge in intensive animal production systems (Abd El-Hakim et al.
2009). Hence, application of low protein diets (LPD) in poultry nutrition has been received more
attention in recent years. Dietary level of crude protein in starter, grower and finisher phases of the
rearing period of broilers could be reduced by 10% from the NRC (1994) recommendation levels,
without adverse effects on their performance. Although, LPD have some advantages, they may
negatively influence broilers performance (Aftab et al. 2005). On the other hand, dietary inclusion of
antibiotic growth promoters has been banned in many countries of the worlds. Thus, different organic
feed additives including herbs have been proposed as alternatives to antibiotics. Herbal plants have
positive effects on immunity, gut microflora and performance of broilers (Gou et al.2004a, b; Franco-
Jimenez et al 2007). Different studies have been conducted on the effects of thyme (Thymus vulgaris)
and cinnamon (Cinnamon zeylanicum) on broilers. Due to high levels of active compounds such as
thymol and carvacrol in thyme (Mikaili et al. 2010) and cinnamaldehyde and ugenol in cinnamon
(Gruenwald et al. 2010) they can beneficially influence broilers (Hernandez et al. 2004; Al-Kassie
2009; Shirzadegan 2014). Positive effects of thyme (Hernandez et al. 2004) and cinnamon (Al-Kassie
2009) on protein digestibility and utilization have been reported. Considering these beneficial
consequences, it could be hypothesized that dietary inclusion of those herbs can reduce the negative
effect of LPD in broilers.

Material and methods: A total of 480 1-d-old male and female Cobb 500 broiler chicks were
obtained from a commercial hatchery and transferred to rearing place. The experiment was conducted
as a completely randomized design in a 2x4 factorial arrangement with two levels of dietary crude
protein (NRC recommendation and 85% of NRC recommendation) and four feed additives (without
additive, 0.5% thyme powder. 0.5% cinnamon powder and a mixture of 0.5% thyme and 0.5%
cinnamon). Each experimental treatment had 3 replicates with 20 birds each. All birds had free access
to feed and water and reared under same management conditions on floor pens until 42 days of age.
Isocaloric starter (d 1-21) and finisher (d 22-42) diets were formulated to meet or exceed the NRC
(1994) nutrients requirements (except for crude protein and essential amino acids). At the end of the
experiment, 6 birds (3 males, 3 females) from each treatment were transferred to separate cages and
given diets containing 0.3 % Cr.Oz3 as an indigestible marker for 5 days and excreta were collected.
Feed samples and excreta were analyzed (AOAC 1990) to determine nitrogen retention (Woodworth
etal. 2011).

Results and discussion: The results indicated that dietary protein level had no significant effect on
starter (d 1-21), finisher (d 22-42) and overall (d 1-42) feed intake (P> 0.05). From 22 to 42 d of age,
birds fed diets containing 85% of NRC had less body weight gain than those fed recommended level
(P< 0.05). Also, feeding birds with 85% of NRC resulted in a lower overall body weight gain (1731
g) compared to the NRC (1912 g) (P< 0.05). During d 22-42 and d1-42, birds fed diets containing
85% of NRC had higher feed conversion ratio (FCR) than the NRC which means that they converted
feed with less efficiency compared to those fed NRC (P< 0.05).
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In brief, the results suggested that reduction in dietary protein level by 15% impaired performance.
The findings of some previous studies indicated that more than 10% reduction in dietary protein level
had negative consequences on broiler performance (Aftab et al. 2005; Kamran et al., 2008). As
adequate levels of dietary protein and amino acids are needed for optimum performance (NRC 1994),
these results are not unexpected. Our results indicated that body weight gain, feed intake and FCR
were significantly not influenced by additives throughout the rearing period (P> 0.05). Similarly,
other previous researchers (Amozmehr and Dastar 2009; Sadeghi et al. 2012; Salimian et al. 2016)
did not find positive effect of herbs on broilers performance. Numerous factors such as additive dose,
type, delivery method, duration, feedstuffs quality, birds characteristics (age, sex and production),
rearing condition particularly farm hygiene status and stress level can affect broilers response to feed
additives. Moreover, herb species, harvest time, plant maturity, drying method, storage time, chemical
and physical condition of the soil influence the level of active compounds in herbs and thus play
important role in this case (Burt 2004; Bakkali et al. 2008; Amozmehr and Dastar 2009; Salimian et
al. 2016). Taking together, inconsistent results could be related to all stated factors. There was no
significant interaction between dietary protein level and additives for performance traits. It means
that broiler’s response to feed additives was not influenced by dietary protein level. Nitrogen retention
was higher in birds fed NRC recommended level of protein than those fed 85% of NRC recommended
level. This result is in line with Malomo et al (2013) who reported that lowering protein level reduced
nitrogen retention in broiler chickens. A significant interaction between dietary protein level and feed
additives was observed for nitrogen retention. Nitrogen retention was significantly improved in birds
fed low protein diets supplemented with a mixture of cinnamon and thyme and was similar to birds
fed recommended levels of protein (P< 0.05). In fact, it seems that addition of a mixture of 2 herbs
has a synergistic effect on nitrogen retention in broilers fed low protein diets. In a previous study
(Abd El-Hakim et al. 2009), supplementation of low protein diets with a mixture of thyme and
Curcuma longa improved nitrogen retention by 13.25%. This improvement was attributed to the
synergistic effect between 2 herbs. Feeding birds with 85% NRC caused in a significant increase in
abdominal fat and liver weight (P< 0.05) which is in agreement with other results (Swennen et al.
2006; Kamran 2010).

Conclusion: A significant reduction in broilers performance was observed when dietary protein level
was reduced by 15%. Dietary supplementation with thyme and cinnamon had no significant effect on
broilers performance but addition of their mixture to low protein diet significantly improved nitrogen
retention.
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