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Table 1- Ingredient and composition of experimental diet used in the study

Composition Ingredients (%) Control Nettle+ Elaeangus Nettle 1% Elaeangus 1%
0.5%+ 0.5%

(wam59) S 2! aald (wmyo /0 ++/0) 38 — aaien (o V) 5 (daoy8 V) iy

) 53.36 52.61 52.31 52.54
Corn
Cason 788 L s dlaxS 28.18 27.58 28 28.04
Soybean meal (44%CP)
b s 3.37 3.37 3.37 3.37
Soybean Oil
Sssie —JI ga 0.2 0.2 0.2 0.2
DL-Methionine
Wl g ua ol — I 0.06 0.06 0.06 0.06
L-Lysine HCL
SSss—J 0.03 0.03 0.03 0.03
L-Threonine
i aral g0 2.34 2.34 2.34 2.34

Di- Calcium Phosphate

el s < 11.55 11.55 11.55 11.55
Calcium carbonate

e ol S s 0.05 0.05 0.05 0.05
Bi-carbonate sodium
Ko 0.31 0.31 0.31 0.31
Salt
Sane lge g sueliny JuSo 0.5 0.5 0.5 0.5
Vitamin and Mineral Premix
s - 0.5 - 1
Elaeangus
TERS - 0.5 1 -
Nettle

sud dnulas pliard S 53
Calculated chemical analysis

(/) St sole 90 91 91 92
Dry matter
[AREGNCI 16.08 16.38 16.16 16.32

Crud protein



V) 35 095 Sl 3 JIS55 ey Era3S (oS 5 S 63, Shos Sluogas  lag] bles o 635 0 5 oxias 000 153 S duaglio

AT 4.85 5.35 5.05 5
Calcium

() o s ol s 0.48 0.4825 0.4805 0.4820

Available phosphorous

(/) o 0.15 0.15 0.15 0.15
Sodium
() parealiy 0.71 0.71 0.71 0.71
Potassium
AR 0.23 0.23 0.23 0.23
Cholorine
I oWy S be) ol ol o3l 191.19 193.19 192.19 191.19
(pSsks
Cation / Anion balance (meq)
() el S g 1.36 1.36 1.36 1.36
Leinoleic acid
(/)s 53 s slac 5.35 5.41 5.39 5.37
Ether exteract
()ala s 2.98 3.12 3.08 3.02
Crud fiber
ARRN 0.91 0.91 0.91 0.91
Lysine
() 5o 0.44 0.44 0.44 0.44
Methionine
(/) it + (yd gt 0.7 0.7 0.7 0.7

Methionine+ Cycteine

(oSS 5oIS HS ) o silie S8 (5353 2720 2764 2742 2737
Metabolizable energy ( Kcal/kg)

0 (ol Jls, uil 3) A Gaslins lall Gas anls 5158 VY olie s a5 a SlS a0 sad (el Pans ulse 5 Cieliy g JaSe ol
(ol s O 5290) K (ol g 0 S o Y/0 (bl J553555) B cmolin s p S e Yo ((JsanlS ) D gpaalin g (ol (s aal s 53a
poSilee Y. Bo (aaliss p S ke §/0Bs aelin g o Sslae Yo By Gaelins a S ke VY B2 (sl s p S ke Ve Bi Gaslin s p S e Y/Y
A (5% olal ) 3800 S Gl S a Sl Vot oS puSke VY (el S les) Bra el p Ske /oYY By Gl
3 (paseliy ) o S hie VYV s (e 0lalsan) 08 oo VY e (0T 0ldl san) o 8 Slae 00 ol (595 waesSl) p Solie 4 (555 @ S(kee

(s coilis) o S leo -/ il
8Provided per kg of diet by vitamin + mineral permix: vitamin A (trans retinyl acetate), 12000 IU; vitamin D3 (cholecalciferol), 5000
1U; vitamin E (all-ractocopherol acetate), 25 mg; vitamin K3 (bisulfate menadione complex), 2.2 mg; B1, 2.2 mg; vitamin B2, 6.6
mg; vitamin B3, 1.1 mg; vitamin B5, 35 mg; vitamin B6, 4.5 mg; vitamin B9, 2 mg; vitamin B12 (cyanocobalamin), 0.023 mg;

Biotin, 0.023 mg, choline chloride, 100 mg; manganese (MnSO4-H20), 90 mg; zinc (ZnO), 90 mg; iron (FeSO4-H20), 55 mg;
copper (CuSO4-5H20), 11 mg; iodine (KI), 1.7 mg; selenium (Na2Se03), 0.4 mg.
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Table 2: Analyzed chemical composition of Nettle and Elaeangus fruit powders used in the
current experiment

ab sale ab paalS JS LA JS s AaSla pla s o pla OS5
osas Scientific Name Calcium T. Total NI Crude NI Crude
hosphorous Sugar Fiber Protein
General P Crude Crude
Ash Fat
= Elaeagnus 2 0.15 48.09 1.97 4.23 2.01 7.79
angustifolia
RS Urtica dioica 15 0.05 25.05 26.15 94 3.05 23.86
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Table 3: Effect of Nettle and Elaeangus fruit powders on performance of laying hens in
different experimental periods

Laslas Shss a5k Shosa Joas cuma goepdS adl s groed3 000 Sike
Treatments Mean feed intake Feed conversion ratio Egg production Mean egg weight
(gr) (Hen day) (%) (Hen day) ()

aals 101.32 2.12 75.70 66.60
Control

‘oK 101.35 74.99 66.69
Nettle
Taat 101.36 211 75.99 66.70
Elaeangus
Tanie+ 43X 101.34 211 75.10 66.57
Nettle+ Elaeangus
SEM 0.18 0.02 0.31 0.91
Jl ess 101.45 2.12 78.73 66.44
Period 1
psa 8550 101.78 2.10 78.38 66.82
Period 2
pos 8593 102.11 2.11 77.70 66.94
Period 3
SEM 0.12 0.01 0.54 0.13
P-value 0.062 0.078 0.065 0.080

!Nettle: 1%
2Elaeangus: 1%

3Nettle 0.5% + Elaeangus 0.5%

o e aadd 5L 05 s (sdie ulse ilbos ) (oS sla
Sse ol BE Clda aae 5 il S alse o s
e Jalse B1(Yer0 glolKan 5 1S5 5l) wio S e 5
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L frepds 000 oSl (Al wle w0 5 o
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Table 4: Effect of Nettle and Elaeangus fruit powders on egg quality characteristics of laying

hens in different experimental periods

Lalass go p23 Lagade ()
Treatments  Egg Specific gravity Haugh unit White height Yolk color index Shell Strength Shell thickness Shell weight

JLA Aa‘j

sasdy tﬁ:_)‘

oJJJSJJ

G gz 059

(score) (mm) (Scale Roche) (kg/cm?) (mm) @
aals 1.08 86.44° 7.71b 4.41 3.16 0.28 6.04
Control
‘X 1.08 88.30%® 8.13%» 4.83 3.25 0.28 6.19
Nettle
Taat 1.08 93.45° 8.912 4.75 3.28 0.30 5.81
Elaeangus
Tante+ 3% 1.08 85.81° 7.57° 4.75 3.28 0.29 571
Nettle+ Elaeangus
SEM 0.001 0.61 0.25 0.16 0.03 0.005 0.21
Jsl 80 1.08 89.842 8.382 4.812 321 0.292 5.80
Period 1
asd 850 1.08 92.05° 8.38? 4.92° 3.25 0.27° 5.93
Period 2
s 8599 1.08 83.62° 7.19° 52 3.27 0.292 6.09
Period 3
SEM 0.0008 1.61 0.27 0.13 0.03 0.004 0.15
P-value
Slas 0.17 0.02 0.01 0.31 0.14 0.10 0.40
Treatment
) 0.063 0.005 0.003 0.0008 0.50 0.01 0.34
Period
sy0 % ,las 0.64 0.06 0.26 0.17 0.53 0.01 0.004

Period X Treatment

abe Mean within the same line with different superscripts differ significantly (P<0.05).

!Nettle: 1%
2Elaeangus: 1%

3Nettle 0.5 % + Elaeangus 0.5%
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Introduction: Nutrition is the most important and cost effective factor in poultry production. By
reducing the nutritional cost, the production efficiency increases and the use of feed additives as
growth promoters in poultry feeding is a way to achieve this goal. Medicinal plants have beneficial
properties due to the biological active compounds such as terpenes, phenols, ketones, esters, and
alkaloids that improve the animal performance and health (Abaza et al. 2008). From the category of
medicinal herbs, Nettle (Urtica dioica) and Elaeangus (Elaeagnus angustifolia) can be introduced
which both are from Rosales order (Mohammadi et al., 2017). Nettles may be used in veterinary
medicine because of its high levels of nutrients such as amino acids, minerals, vitamins, active
compounds such as tannin, folic acid, salicylic acid, carvacrol, and thymol (Fu et al., 2007).
Elaeangus is also a shrub or tree of the Elaeagnaceac family of the genus Elaeagnus, called
Elaeagnus angustifolia (Khakrizi & Salehi, 2012). Phytochemical experiments showed that the
Elaeangus contains high amounts of flavonoids, cytosterols, carbohydrates, folic acid, and ascorbic
acid. It also contains potassium, magnesium, sodium, iron, calcium, zinc, malic acid and calcium
malate. It is rich source of fatty acids including linoleic, palmitoleic, and palmitic acids (Ramezani
et al., 2001). In general, natural-food products, especially medicinal plants containing active
biological compounds, can create a favorable outlook to be used in poultry nutrition. The use of
medicinal plant resources as feed additive is growing rapidly due to their active aromatic
compounds, which benefits the host animal (Mohiti Asl et al., 2011).

Material and methods: The experiment was designed and carried out using 128 commercial
laying hens of W36 strain at 75 weeks of age with 4 experimental treatments, each group with 8
replicates and 4 birds per each replicate. A 14-day period was conducted to adapt the layers into the
experimental diets. After this period, the main stage of the experiment consisted of 3 consecutive
periods, each for 21 days, which totally with 11 weeks of the entire study period. During the
experimental periods, the birds had free access to water and feed and the experimental diet was
adjusted to maintain the requirements of the Hy-Line W36 (2014) breeding guidebook. The
experimental groups consisted of: 1 (control): basal diet; 2: basal diet with 1% nettle powder; 3:
basal diet and 1% Elaeangus fruit powder; 4: Basal diet plus 0.5% of nettle powder and 0.5% of
Elaeangus fruit powder. The temperature and lighting program was also carried out according to the
guide for breeding white Leghorn chicken (Hy-Line W36 strain). To evaluate the egg quality, three
egg samples were taken and each egg sample was selected from each replicate. The sampling was
done at the end of each periods. After sample collection, the weight of individual eggs were
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recorded using a digital top balance with 0.01 gram accuracy in the laboratory and later their
individual specific gravity index were measured using a floating method in a salt water solution.
The egg white quality was carried out by the Egg Multi Tester instrument (EMT-5200), (Leeson
and Summers, 2005). To determine the thickness of the shell, Ultrasonic thickness Gauge
(Echometer 1062 - Maks - USA) was used and to measure the shell resistance, the model-11-Maks-
USA device (Egg Shell Force Gauge) was used and the yolk color index was measured by the
Rosche yolk color fan (Hosseini & Arshami, 2010). Shell weight were measured using a digital
balance with an accuracy of 0.1 g (Leeson and Summers, 2005). The statistical analysis was done
using SAS (2001) version 9.1.

Results and discussion: The highest amount of Haugh units belonged to the experimental group of
Elaeangus fruit powder (1%) compared with control group and 0.5% nettle powder and 0.5%
Elaeangus fruit powder group. The effect of experimental periods on the Haugh unit was significant
and the highest number of Haugh units belonged to the second period, which had no significant
difference with the first period, but showed a significant difference with the third period (P<0.05).
The height of the egg white was statistically decreased in group 4 compared with control group
(P<0.05). The effect of experimental periods on the height of egg white was significant and the
highest amount was observed in the first and second periods compared with the third period
(P<0.05). The experimental periods also had a significant (P<0.05) effect on the egg shell
thickness, in which the highest amount was observed in the third period compared to the second
period (P<0.05). Also, the interaction effect of the experimental periods and treatments on shell
weight was also significant (P<0.05). Sayiedpiran et al. (2011) did not show any significant
improvement using combination of extracts of thyme, mint, and Pennyroyal. Vakili (2011)
indicated that, addition of essential oil of thyme and fennel into the diet of the laying hens,
significantly improved the Haugh unit scores. Bird’s age and production stage are the effective
factors on egg shell structure. The reason for improving the Haugh unit is attributed to the age of
the bird, so the young birds have more Haugh unit scores. Also, Azghadi et al. (2010) reported no
improvement in yolk color index using 0.1, 0.2, and 0.3% levels of thyme and cumin extracts.
Vakili (2011) also stated in a study that adding 40 mg/kg of thyme extracts to the diet of laying
hens showed no significant effects on egg shell quality parameters. Probably the reasons like the
high age of chickens and the high temperature of the environment had a negative effect on the
amount of calcium absorption to make the shell (Vakili, 2011).

Conclusions: Considering the results obtained from current experiment, it can be concluded that
the use of Elaeangus fruit powder at 1% can be recommended to be used in layers diet.

Keywords: Nettle, Elaeangus fruit, Egg quality, Laying hens



