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ABSTRACT

Currently, poultry specialists are working hard to find feed additives of natural origin. Medicinal plants are a
source of a wide range of biologically active compounds with multifunctional effects, including antimicrobial
ones. To understand the potential use of various medicinal plants and their extracts in poultry farming, the
current study aimed to investigate the effect of feeding different doses of water-ethanol extract of Urtica
dioica (Urtica dioica L.) on the egg productivity of laying hens. A total of 300 laying hens were divided to
control and five experimental groups of chickens, each with 5 replicates. During the entire experiment, the
laying hens of the control group were fed complete compound feeds according to the egg-laying phase, and the
chickens of the experimental groups were additionally fed Urtica dioica extract in different doses. The results
indicated that feeding laying hens with Urtica dioica extract in doses of 5, 10, 15, 20, and 25 mg/kg of body
weight had a positive effect on their egg productivity. An increase in egg production per average laying hen in
the experimental groups was 2.6-6.1%, and the intensity of egg production was 2.1-5.4%, compared to the
control. However, the feed consumption in all experimental groups decreased. When introducing Urtica dioica
extract into full-fledged compound feeds for laying hens, there was an increase in the relative egg white
content, egg white/egg yolk ratio, and a decrease in relative yolk and shell content. Accordingly, it is
suggested to include Urtica dioica extract at a dose of 15 mg/kg in the diet of laying hens which can improve
economic efficiency and egg parameters.
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INTRODUCTION

In recent decades, poultry specialists have been actively
interested in the use of plant-based additives in poultry
feeding, which can provide high zootechnical indicators,
improve the safety of poultry, and contribute to the
normalization of metabolism (Abilov et al., 2021; Butt et
al., 2022). On the other hand, the modern conditions of the
industry necessitate the use of drugs that do not cause drug
resistance and have a multifunctional effect. Phyto-biotics,
including feed additives derived from Urtica dioica
medicinal plant (Urtica dioica L.), can be effective in this
regard. The interest in Urtica dioica for its use in feeding
poultry is associated with the content of a significant
amount of biologically active compounds in its leaves,
which can cause different positive effects. Thus, Urtica

dioica leaves contain terpenoids (Gl et al., 2012) and
carotenoids (Kukric et al., 2012), including B-carotene,
neoxanthin, violaxanthin, lutein, and lycopene (Guil-
Guerrero et al., 2003), fatty acids, especially palmitic, cis-
9,12-linoleic and a-linolenic acids (Bagci, 2002; Guil-
Guerrero et al., 2003), various polyphenolic compounds
(Rutto et al., 2013; Orcic et al., 2014), essential amino
acids, chlorophyll, vitamins, tannins, carbohydrates,
sterols, polysaccharides, isolectins (Guil-Guerrero et al.,
2003; Sajfrtova et al., 2005; Kukric et al., 2012), and
minerals (Kara, 2009), the most important of which is
iron. A study conducted by Augspole et al. (2017) showed
that Urtica dioica was richer in individual polyphenols,
compared to other wild plants. The advantage of Urtica
dioica leaves in the content of phenolic compounds,
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compared to dandelion leaves, was found by Ghaima et al.
(2013). Rutin is noted by Vajic et al. (2015) as the
predominant phenolic compound in nettle leaves.
According to Nasiri et al. (2011), Urtica dioica is the only
plant containing choline acetyltransferase synthesizing
acetylcholine.

Urtica dioica contains various compounds with
antioxidant action, including terpenoid phenol, flavonoids,
alpha-tocopherol, and ascorbic acid (Surai et al., 2019).
Carvacrol and carvone are the main terpenoids of nettle
with antioxidant, growth-stimulating, antibacterial, and
antiviral effects (Upton, 2013). Terpenoids and phenolic
compounds in Urtica dioica suppress oxidative stress
through different mechanisms, such as inhibition of lipid
peroxidation, activation of antioxidant enzymes, chelation
of metals, and an increase in uric acid levels (Behrooj et
al., 2012).

Several studies have found that biologically active
compounds of Urtica dioica can exhibit stronger
antibacterial activity than synthetic antimicrobial drugs.
Modarresi-Chahardehi et al. (2012) considered the
antimicrobial activity of nine extracts of Urtica dioica
obtained by various methods using organic solvents. Of
nine extracts, four types suppressed the growth of Gram-
negative and five types could inhibit Gram-positive
bacteria. Ethyl acetate extracts of Urtica dioica showed
the highest antimicrobial activity. Some studies have
indicated that the use of Urtica dioica in feeding farm
animals and poultry has a positive effect on their
productivity, resistance, and the state of the microbiota of
the gastrointestinal tract (Wenk, 2000).

The use of extracts obtained from Urtica dioica in
poultry diet is of particular interest. In this regard, the
current study aimed to determine the optimal doses of
Urtica dioica extract in mixed feed for the egg
productivity of chickens.

MATERIALS AND METHODS

Ethical approval

The study was conducted and certified based on the
ethical rules of Kuzbass State Agricultural Academy,
Russia.

Study design

The research was carried out on laying hens (Hisex
White cross breed) of a poultry farm located in Kuzbass,
Russia, aged 49 weeks. A total of 300 laying hens were
randomly selected from the study area and were divided
into five experimental groups and one control group. Each
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group had 5 replicates, including 10 laying hens. The hens
were managed based on the last recommendations of the
management guidelines of the breed during the study.

When dividing laying hens into groups, the age and
body weight of laying hens were taken according to the
requirements of the methodology developed in VNITIP
(Rinttila and Apajalahti, 2013). The chickens were fed
with a full-fledged compound feed according to the egg-
laying phase. The chickens of the experimental groups
were additionally fed Urtica dioica extract in different
doses based on the main biologically active compounds of
the plant (Devkota et al., 2022). Laying hens of the first,
second, third, and fourth experimental groups received
Urtica dioica at 5, 10, 15, 20, and 25 mg/kg of body
weight, respectively.

Urtica dioica extract was obtained through water-
ethanol extraction. It contains flavonoids (in terms of
quercetin, 4.26%), 2.53% ascorbic acid, 1.17% caffeic
acid, 0.25% ferulic acid, 0.12% carotenoids, and 0.005%
coumarins (in terms of scopoletin). The number of
biologically active compounds met the requirements of
regulatory agents (Bagno et al., 2019). The experiment
lasted 6 months. The average egg-laying and the average
egg weight were calculated according to the previous
study by Rinttila and Apajalahti (2013). The safety of the
chickens was evaluated as a percentage of the initial
livestock for the entire period of the research.

The morphological and chemical compositions of
eggs were determined according to previously accepted
methods (Rinttila and Apajalahti, 2013; Tikhomirov and
Fomin, 2018). The contents of moisture, protein, fat, and
ash were determined in the collected egg sample.

The European Efficiency Coefficient (EEC) was

used to assess the efficiency of egg production:
EEC = (1,4 x egg mass per head, kg) — (0,35 X feed conversion, kg)
Economic efficiency was determined by the Poultry

Egg Production Efficiency Index (PEPEI; Kavtarashvili,
2015):

E xASe) + (M X Pm
PEPEI=( ) +( )

(Cfx100:Sf) + Cgr

An increase in the above indices, expressed in units,
indicates an increase in the efficiency of egg production.

Where, E denotes the gross yield of eggs (pcs), ASe
describes the average selling price of 1 egg (rub), M
signifies the gross yield of meat in slaughter weight (kg),
Pm is the average selling price of 1 kg of meat (rub), Cf
refers to the total cost of feed for the productive period
(rub), Sf represents the share of feed in the cost of eggs in
percentage, and Cgr is the cost of growing replacements
(rub).

x 100
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Statistical analysis

The obtained data were analyzed by standard
statistical methods using SPSS Software Version 22. The
data in the tables below are presented in the form of Mean
(M) = Standard Error of the Mean (SEM). The reliability
of the differences between the control group and each of
the experimental groups was assessed by the Student’s t-
test. The results at p < 0.05 were considered significant.

RESULTS AND DISCUSSION
The results of this study on the effect of feeding different
doses of Urtica dioica extract on the egg productivity of

laying hens are presented in Table 1 and Figure 1. The
chickens fed a diet containing Urtica dioica extract had
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higher egg production for the initial and average laying in
the experimental groups than chickens in the control group
(p > 0.05). This production rate increased by 2.7% in the
first group, 5.3% and 6.6% in the second group, 8.2% and
6.1% in the third group, 3.6% and 2.6% in the fourth
group, and 7.8% and 6.1% in the fifth group. A similar
finding was reported by Bruneel et al. (2013), indicating
the higher intensity of egg production in the five
experimental groups, compared to the control by 2.2, 5.4,
5.0, 2.1, and 5.0%, respectively. The average egg weight
rates of laying hens of the first to the third experimental
groups were 0.8%, 2.3%, and 1.4%, respectively, and the
fourth and fifth experimental groups were 2.6% and 1.0%,
which were less than the control group (p > 0.05).
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Figure 1. Indicators of egg productivity of laying hens aged 49 weeks consumed different levels of Urtica dioica extract
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Table 1. The effects of different levels of Urtica dioica extract on the performance of laying hens aged 49 weeks

Group

Indicator Control 1 2 3 4 5
Safety (%) 94 94 92 100 96 98
Feed consumption per group (kg) 1125 1130.37 1150.50 1111.60 1073.70 1081.82
Feed consumption per 1 head (kg) 22.96 23.07 23.77 22.23 21.69 21.72

. 1.50 1.49 1.40 1.41 1.37
Feed conversion per 10 eggs 1.53 (-29%)* (-2.6%)* (-8.5%)* (-7.8%)* (-10.5%)*

. 2.38 2.33 221 232 2.21
Feed conversion per 1 kg of egg mass 2.46 (-3.20)* (-5.3%)* (-10.29) (5.7%)* (-10.29%)*

*compared to the control group results, %

Table 2. The eggs contents of lying hens aged 49-week-old fed different levels of Urtica dioica extract

Group

Control 1 2 3 4 5
Parameters
hell thickness (mm) 0.403 % 0.401% 0.407 = 0393 + 0373+ 0377
0.009 0.008 0.020 0.022 0.004* 0.014
. 5711+ 57.72 % 58.40 + 59.04 + 50.67 + 60.36 +
0,
Egg White (%) 0.99 0.86 0.73 0.64 0.58* 0.50%
3019+ 20,59 + 28.99 + 28.38 + 2776 + 2713+
0,
Egg Yolk (%) 0.92 0.77 0.63 051 0.44* 0.48%*
11.09 + 11.08 + 11.00 + 10.98 + 10.96 + 10.89 +
0
Egg Shell (%) 0.46 0.42 0.38 0.39 0.40 0.45
o white/eaa volk ratia 101+ 1.96+ 202+ 2.00 + 216+ 223+
99 9y 0.09 0.08 0.06 0.06 0.05% 0.05%*

The safety of laying hens in the third, fourth, and
fifth experimental groups was higher than 100, 96, and
98%, respectively, and it was 92% in the second
experimental group, which was less than the control hens
(94%).

The feed consumption per group in the first and
second experimental groups was more than the control,
third, fourth, and fifth groups, respectively, compared to
the control. Therewith, the feed conversion per 10 eggs in
all experimental groups decreased by 2%, 2.6%, 8.5%,
7.8%, and 10.5%, respectively, compared to the control (p
> 0.05). In all experimental groups, the conversion of feed
per 1 kg of egg mass decreased compared to the control
group (p > 0.05). According to Langhout (2000), Madrid
et al. (2003), Alcicek et al. (2004), and Zhang et al.
(2005), Urtica dioica extracts may have properties that
stimulate appetite and digestion.

The morphological composition of eggs is presented
in Table 2. There was a significant decrease in eggshell
thickness in the fourth experimental group compared to
the control group (p < 0.05).

When feeding hens with Urtica dioica extract, there
was a significant increase in the relative egg white content
of the eggs in the fourth and fifth experimental groups
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compared to the control group (p < 0.05), and a decrease
in the relative yolk content in the fourth and fifth
experimental groups, compared to the control group (p <
0.05). The relative content of the shell decreased
insignificantly compared to the control group, and the egg
white/yolk ratio was elevated significantly in the fourth
and fifth experimental groups compared to the control
group (p < 0.05).

When feeding Urtica dioica extract to laying hens,
the ash content in the eggs of chickens in the experimental
groups did not significantly differ from that of the control
group (p > 0.05; Figure 2). There was a decrease in protein
content in the samples of the first, second, third, and fifth
experimental groups by 0.02%, 0.04%, 0.06%, 0.10%, and
an increase in the fourth experimental group by 0.69%.
The water and fat content in the eggs of chickens of the
experimental groups was lower than the control group (p >
0.05).

The efficiency indices of chicken egg production are
presented in Table 3.The EEC of egg production, which
characterizes a set of indicators, such as egg mass per 1
laying hen and feed conversion per 1 kg of egg mass, was
higher when feeding the Urtica dioica extract to the
experimental groups (the first to fifth) by 0.49, 1.22, 1.07,
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0.03, 0.74 units, respectively. In PEPEI of laying hens, the
parameters of the full technological cycle of poultry
production, were higher in the experimental chickens,

compared to the control when using Urtica dioica extract
in the first to fifth experimental groups by 1.18%, 0.93%,
6.76%, 4.17%, 6.71%, respectively.

5th
experimental

experlmental

experlmental

experlmental

|0,97
experlmental

control 1

0,96 75,93 | 10,03 11,34
0,96 75,10 | 10,82 11,37
76,27 10,07 11,41
0,98 76,44 | 10,09 11,44
76,61 | 10,11 11,48
76,78 | 10,13 11,51

B Ash O Water @ Protein O Fat

Figure 2. Chemical composition of chicken eggs that used different levels of Urtica dioica extracts.

Table 3. Indicators of the efficiency of the production of chicken eggs when feeding Urtica dioica extracts

- Group Control 1 2 3 4 5
actor

EEC (unit) 12.23 12.72 13.45 13.30 12.26 12.97
PEPEI (unit) 100.82 102.0 101.75 107.58 104.99 107.53

EEC: European Efficiency Coefficient, PEPEI: Poultry Egg Production Efficiency Index

The results of the current research in the main
provisions are consistent with the results obtained by
researchers on the use of Urtica dioica in feeding laying
hens. Thus, it was found in another study by Hosseini
Mansoub (2011) that the use of Urtica dioica in the diets
of laying hens in the amount of 0.75-2.0% of the feed
weight had a significant effect on the productivity and
quality of eggs.

Grela et al. (2013) indicated that Urtica dioica
positively affected the growth and egg-laying of laying
hens, and improved the color and taste of egg yolk.

The addition of Urtica dioica to the diet of laying
hens in an amount of 1 g/kg of live weight in combination
with a feed additive from Mukhor-Talin zeolite in an
amount of 5% of the dry feed weight increased the safety
by 4%, and the intensity of egg production by 1.3%
(Luzbaev, 2010).
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CONCLUSION

The findings of the present study indicated the use of
Urtica dioica extracts at a dose of 15 mg/kg of body
weight in feeding laying hens contributed to a significant
increase in the production and improved the egg
parameters.
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