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Table 1- Ingredients and nutrients composition of the experimental diet *
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il . %
Diet ingredients (%)
)

Corn 55.00
pAS pogens

Wheat bran 2.00
(P15 (x5 1 44) Lgw dllows 27 25
Soybean meal (44% crude protein) '
by o855 4.30
Olawd M 8

™ 2.2
Dicalcium phosphate 0
Sal Ko
Calcium carbonate 10.00
-~ 0.42
salt
ossse Jl= o
DL-methionine 0.26
o =l
!_-Iysine HCI 0.07
aoliy JoSo 0.25
Vitamin premix 2 :
Sine JoSo
Mineral premix 0.25
Slwlre oS5
Calculated composition
(s kS 2 25 gb) pudiplio JB (5551 2850
Metabolizable energy (kcal/ kg)

() pls g
Crude protein (%) 16.00
(%) il

. 4,
Calcium (%) 38
() Lo yao> 15y 053
Available phosphorus (%) '
(%) 2w
Sodium (%) 0.19
() cogse
Methionine (%) 0.52
(%) ot ¥ gt 0.80
Methionine + Cysteine (%) '
) cosd 0.93

Lysine (%)
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L with replacing different levels (zero, 0.4, 0.8 and 1.2% ) of dired rosemary leves with wheat bran provided five experimental diets.
2Provides per kg of diet: vitamin A (retinol), 2.4 mg; vitamin D3 (cholecalciferol), 75 pg; vitamin E (DL-o-tocopheryl acetate), 5
mg; vitamin K3 (menadione), 2.2 mg; vitamin B1 (thiamin), 1.5 mg; vitamin B2 (riboflavin), 4.0 mg; vitamin B3 (niacin), 8.0 mg;
vitamin B5 (pantothenic acid), 35.0 mg; vitamin B6 (pyridoxine), 2.5 mg; vitamin B9 (folic acid), 0.5 mg; vitamin B12
gcyanocobalamin), 10 pg; vitamin H2 (biotin), 0.15 mg; choline, 468.7 mg.

Provides (mg/kg of diet): Mn (manganese sulphate) 80.0, Fe (iron sulphate) 75.0, Zn (zinc sulphate) 64.0, Cu (copper sulphate) 6.0,

Se (sodium selenite) 0.3.
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Table 2- Effect of dietary dried rosemary leaves level on productive performance of laying hens during periods 1(29-
33 weeks), 2 (34-38 weeks) and the whole experiment (overall: 29-38 weeks) *

@hE hs s

IS5 20y Ero 055 Ulodg Wy Eran Sy "y

Solejy gaw (395 foss s 11.0,3) (595 fox521p5) (595 fox521p5) (05 125)
(229 Rate of lay Egg mass Feed intake foed '.:CRk y
Rosemary (%lhen/d) (9 hen/d) (g /hen/d) (feed intake/egg
level (%) mass)

29- 34 Gverall 29- 34 Gverall 29- 34 overall 29- 34 Overall

33W  38W 33W  38W 33W  38W 33W  38W
0.0 68.29° 89.43  78.86" 37.46° 5281  45.14° 67.64 99.13  83.38 183 188  1.85
0.5 73.79® 8510 79.44% 40.88® 5095 45.92% 69.19 99.66  84.43 172 199  1.87
1.0 75.06®  90.40 82.73® 42.64% 5481 48.73% 7260 102.83 7872 171 189 181
1.5 76.70° 9175  84.23° 4352 5573  49.63° 69.57 102.38  85.98 1.61° 185  1.74
2.0 66.28° 86.85  76.56" 37.19" 5233  44.76" 69.17 100.23  84.70 188 195 191
SEM 2.09 2.61 1.88 1.76 2.58 1.33 1.66 1.83 1.54 0.07  0.09 0.06
P-Value 0.04 0.65 0.03 0.05 0.59 0.05 036 053 0.36 005 072 038

(P<O/05) szl o s sine B3] (el)ls oglize g > (gl ol Silio ygias yo 3

! Means within same column with different superscripts differ (P<0.05).
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Table 3- Effect of dietary dried rosemary leaves level on egg weight and egg portion relative weight that produced during the last 3
day of experiment!

. 5100 ,5 5,3) o3y; 5100 )5 »,3) aw
g;;znf;; If\a/‘;l (r9) UWU ) (o055 2,5 100 13 3) oo s (é):;f) ”? s (é;r::i) *
%) Eggweight (g)  Albumen (/1009.e90) (/100 gegg)  Shell (¢/100 g egg)
0.0 58.44° 34.47 16.10 557
05 59.81° 35,50 16.51 5.65
10 61.79° 35.97 16.77 5.78
15 61.52° 35.65 16.51 5.51
20 60.95" 35,01 16.70 5.39
SEM 159 0.57 0.21 0.16
P-Value 0.05 0.42 0.27 0.51

(P<O/05) szl o s sine B3] (el)ls ecglie g (clyls (o ySilee s o 5
! Means within same column with different superscripts differ (P<0.05).
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Table 4- Effect of dietary dried rosemary leaves level on egg qualitative traits that produced during the last 3 day of experiment *

Luogy plSociul LeyaDs (g dlwgy Caolus 19Lm soly

(10)3) cs)les) s @y siocslo oS se) (a0 L0 /p5) (2o dke) Haugh unit®
Rosemary level (%) Specific shell weight Specific gravity Shell thickness

(mg/cm?) (g/cm®) (mm) Fresh egg Stored egg
0.0 78.84 1.055 0.39 87.41 44.00°
0.5 78.78 1.056 0.38 88.37 48.09%
1.0 80.57 1.055 0.39 85.93 55.51°
15 79.00 1.054 0.38 86.11 50.06%
2.0 80.36 1.053 0.39 86.22 48.11%®
SEM 2.48 0.004 0.02 3.09 5.07
P-Value 0.36 0.83 0.54 0.45 0.04

(P<O/05) szl o s sine B3] (el)ls eglisie g (el (b cySilee s o 5
! Means within same column with different superscripts differ (P<0.05).
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Introduction Supplementation of poultry diets with antioxidant substances seems to be an efficient means
for improving the oxidative stability of poultry products. The most important sources of natural antioxidants are
plants. The poultry performance parameters generally and positively are affected by the addition of
aromatic herbs and their extracts into diets. Rosemary (Rosmarinus officinalis L.), which is herb of the
Labiatae family, have been recognized as the plants with the highest antioxidative activity by many authors. The
substances associated with the antioxidant activity of rosemary are the phenolic diterpenes, such as carnasol,
rosmanol, 7-methylepirosmanol, isorosmanol and carnosic acid. This study examined the effects of dietary
supplemented with different levels of dried rosemary leaves on laying hen performance and egg quality in fresh
and storage periods.

Materials and methods A total of 200 Hy-Line W36 laying hen aged 26 weeks were housed in cages and
randomly allocated to 5 treatment groups each containing 40 birds. Each group was divided into 4 replicates. The
birds were kept in the laying cages (48.5 cm wide, 45 cm deep, 44 cm high in front and 38 cm high in the rear,
436 cm2 per each one), and housed there along the experimental period. Feed and water were provided ad
libitum. The hens received a basal diet (maize and soya bean based; 16.00% crude protein; 2850 kcal/kg ME)
that was formulated to meet the hy-line W36 (2014) requirements recommended for nutrients. The diet did not
contain any antibiotics and coccidiostats or growth promoters. Treatments were included 0, 0.5, 1, 1.5 and 2
percent of dried rosemary leaves in basal diet. Experiment was designed in a Completely Randomized Design
Block with 5 treatments, 4 replicates/ treatment with 10 hens in each replicate, from 29 until 38 weeks of age.
Eggs were collected daily and weighed and egg production was calculated on a bird—day basis. Mortality was
recorded as it occurred. Feed intake was recorded weekly and calculated as g/hen/d. The value of feed efficiency
was calculated as kg feed per kg egg. Twenty four eggs were collected from each group (6 eggs from each
replicate) at last 3 day of the experimental period to determine egg quality parameters. Egg quality analyses were
done within 24 h of the eggs being collected and after 21d storage period. Egg shell thickness was measured with
an egg shell thickness gauge, the egg weight in and out water, the albumen height, the yolk, albumen and shell
weight were determined. By using these values, the Haugh units, egg portion (yolk, albumen and shell) relative
weight, shell weight per shell unit area and egg specific gravity were calculated.

Results and Discussion The results showed dietary supplemented with different levels of dried rosemary
have significantly effects on some parameters of performance and egg traits in laying hens (p<0.05). Significant
differences in egg production were observed among the groups in the present study. The egg production
significantly increased and feed conversion ratio significantly decreased in the birds fed on diets supplemented
by 1.5% rosemary dried leaves in comparison to control group, but with increasing levels of dried leaves of
rosemary in the diet to 2% the performance indicators decreased. Feed intake was not significantly changed by
the dietary treatment.The average weight of the eggs in birds fed a diet containing 1 and 1.5 percent dried
rosemary leaves was significantly more than birds fed the control diet. This could lead to better meet the needs
of birds because of improved digestibility and utilization of dietary nutrients being consumed. The effect of
adding dried rosemary leaves on the egg quality parameters such as Haugh unit, egg specific gravity, shell
thickness and shell weight per unit area are not significant. The Hugh unit of eggs, which have been stored for 21
days at 4 C, was higher in birds fed diets containing dried rosemary leaves.

Conclusion The highest rate of egg production (%) and egg mass (g/ b/ d) and the lowest feed conversion
(9/g) were observed in birds fed diets containing 1.5 % dried rosemary leaves and the highest egg weight, were
observed in birds fed diets containing 1 % dried rosemary leaves. Overall addition of dried rosemary leaves in
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the diet of laying hens lead to improve performance, egg traits and maintaining egg quality during storage.
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