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Abstract

The welfare and productive performance of broiler chickens are influenced by a number of
nutritional, microclimatic, and immunological factorsthat affect nitrogen metabolism, renal function,
and intestinal health. Phytotherapy, through the administration of plant substances with antioxidant
effects, is a promising strategy for supporting poultry health. This study synthesizes information on
the phytochemical composition and biological properties of rosehip extract (Rosa canina), with a
focus on its administration in the drinking water of broilers. Active compounds such as vitamin C,
flavonoids, tannins, and phenolic acids have antioxidant and antibacterial potential, which can
modulate the intestinal microbiota, reduce oxidative stress, and influence nitrogen metabolism, with
indirect effects on ammonia emissions. Sudies indicate that rosehip tea administration may
contribute to maintaining renal function and normal nitrogen excretion, being a natural and safe
option for sustainable poultry meat production. Further research is needed to optimize the dose and
form of administration, evaluate the impact on productive performance, and elucidate the molecular

mechanisms by which the active compounds influence the health and welfare of broilers.
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INTRODUCTION

The welfare and health of birds are
influenced by a number of factors, including
the level of nitrogen in the body, protein
intake expressed as crude protein (CP%) in
the diet, the type of rearing system used
(including microclimate conditions), and
the vaccination schedule and treatments
administered. The interaction between these
factors determines the physiological and
immune response of birds, with a direct
impact on productive performance and
disease resistance [1].

The excretory system of birds
contributes to metabolic homeostasis by
eliminating uric acid, accompanied by the
release of ammonia. The nitrogen content in
excrement reflects protein intake and
increases with the age of the birds [2]. Renal
function is influenced by nutritional factors,
especially hydration, and diseases can
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worsen these processes through immune
and renal dysfunction.

In literature, water management in
poultry farming has been insufficiently
studied, although water use efficiency is an
essential aspect from both an economic and
agricultural point of view [3].

Suboptimal housing conditions,
characterized by low temperatures and high
ambient humidity, can promote frostbite
and other peripheral tissue disorders in
poultry [4]. Excessive reduction of
ventilation in an effort to conserve heat
contributes to the accumulation of
ammonia, which can cause eye and
respiratory damage. Moisture of bird’s litter
is a major risk factor for dermatitis and
ulcerative pododermatitis (bumblefoot),
with a negative impact on animal
productivity and welfare [5, 6].
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Increased humidity, along with high
ammonia  concentrations,  aggravates
inflammation of the respiratory mucosa
through Th1/Th2 imbalance and activation
of the NF-kB pathway [7]. Typically, the
optimal relative humidity in chicken houses
is maintained between 50-65%; higher
values increase ammonia release and
amplify the toxic effects on bird health.

According to Aloui et al. (2024), there
are certain genes in the hypothalamus of
broiler chickens whose gene expression is
dependent on the environment.

Considering the environmental factors
and housing conditions of broilers mentioned
above, numerous studies  highlight
phytotherapy as a promising solution, with
the use of phytogenics (functional plant
extracts) contributing to the reduction of
ammonia emissions by inhibiting the activity
of urease, the enzyme responsible for the
conversion of urea into ammonia.

MATERIAL AND METHOD

The purpose of this paper is to review the
current  scientific  literature on  the
phytochemical composition, therapeutic
properties, and application potential of
rosehip extract (Rosa canina) in poultry
nutrition, with a focus on its administration
in the drinking water of broiler chickens. The
paper aims to highlight the proven biological
benefits of the active compounds present in
Rosa canina, such as vitamin C, flavonoids,
and tannins, and to argue for the use of this
phytochemical as a natural strategy to
support the health, productive performance,
and welfare of poultry.

The information was collected from
international scientific databases (Web of
Science, Google Scholar, ResearchGate,
CABI VETMED Resource, ScienceDirect,
Elsevier Ebooks, SpringerLink Journals), as
well as from relevant sources in the national
literature.

In developing the study, 34 scientific
papers published between 1997 and 2025

were analyzed, including both classic
reference sources and recent research from
2023 to 2025, reflecting current
developments in poultry nutrition and health.
Papers in both Romanian and English were
selected, providing data on the chemical
composition of Rosa canina fruits,
phytotherapeutic applications, and biological
effects in birds.

Emphasis was placed on studies
evaluating the impact of Dbioactive
compounds in Rosa canina on the health of
the renal, immune, digestive, and metabolic
systems in broiler chickens, as well as on
papers dealing with aspects related to
phytonutrition and animal welfare.

RESULTS AND DISCUSSIONS

In Romania, the wild rose is an
indigenous shrub, with rosehip species
found from the Black Sea coast up to 1,700
m in mountainous areas, having a long
history well preserved in Romanian folk
traditions. It is well known that tea or
infusion prepared from rosehip leaves,
flowers, and fruits has phytotherapeutic
effects in  humans after regular
administration for at least three months. In
the case of birds, a roschip-based
supplement (phytodietary supplement) was
administered orally through food, in the
form of rosehip powder or flour, rosehip oil
[8], prepared from dried fruits, flowers, and
rosehip leaves. The rosehip flour analyzed
had 92.37% dry matter and the following
concentrations: 10.53% crude protein (CP),
49.53% crude fiber, 4.48% crude fat.

However, according to Eldaw and
Ciftci (2023), depending on temperature
conditions and fruit species variety, and
considering the homogenization and
ultrafiltration stages in the rosehip fruit
processing method, the protein
concentration may vary. The specific lipid
composition is as follows: polyunsaturated
fatty acids (PUFA) 67.65 g/100 g,
monounsaturated fatty acids (MUFA) 22.80
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2/100 g, SFA 9.55 g/100 g, omega-3 fatty
acids 14.28 g/100 g, omega-6 fatty acids
53.07 g/100 g. In general, the concentration
of bioactive compounds in rosehip flour is
as follows: TPC (total phenolic
components) 60.23 mg gallic acid
equivalent (GAE)/g, TAC (total antioxidant
capacity) 23.87 mM Trolox, TFC (total
flavonoid content) 12.18 mq eq rutin/g [10].

Considering the botanical
characteristics, according to Prisdcaru and
Burlacu (2009), the true fruits are yellowish
achenes, covered with rough bristles and
found inside the receptacle, while the false
fruits, or achenes, come from the fleshy
receptacle transformed into a fruit with a
shiny red surface and an ellipsoidal shape.
Properly dried rosehip fruits (80-100°C)
have been used to make plant products for
use in phytotherapy (from 500 mg% to 1000
mg% ascorbic acid). The literature specifies
that approximately 100 grams of rosechip
fruit has a variable content of 200-500 mg
of vitamin C [12]. For rosehip seeds, Vlaicu
et al. (2024) specified a vitamin C content
of 1789 pg/g of dried rosehip fruit.

In general, by reducing free radicals
and reactive oxygen species (ROS), an
increase in the antioxidant capacity of the
body can be observed in broiler chickens
[13, 14]. A substance with an antioxidant
effect actually has an inhibitory effect on
the production of reactive oxygen species
(ROS) and nitric oxide [15]. The
antioxidant potential is given by the
substance's ability to donate hydrogen
atoms or electrons and eliminate the free
radicals produced by closing the peroxide
chain reaction [16]. Rosehip (Rosa spp.) are
one of the richest natural sources of vitamin
C in the form of the L-isomer, with a content
ranging from 300 to 4000 mg/100 g [16].
Compared to other plant species with a high
antioxidant content, rose hips have been
shown to have the strongest antioxidant
properties. The L-isomer of L-ascorbic acid
is the natural and biologically active form of
vitamin C, used by the human and animal

body in metabolic processes. It has
antioxidant activity and is essential for
collagen synthesis, iron absorption, and
immune system function [17].

The immunostimulatory effect of
rosehip fruit is provided by pectins [11].
The biologically active components of rose
hips are phenolic chemicals such as tannins,
flavonoids, phenolic acids [18], and
anthocyanins [9], which, together with the
high concentration of ascorbic acid,
determine the antioxidant properties of rose
hips. According to the literature, light-
colored rose hips have a higher vitamin C
content than dark-colored fruits [18].

In 1989, Razungles et al. observed a
higher concentration of vitamin C in fully
ripe fruits, evaluating the effect of rosehip
ripening on ascorbic acid content [19].

In 2011, Rosu et al. found that freezing
the fruit reduced the protein content by
15.24% in Rosa corymbiferaand by 31.90%
in Rosa nitidula, also observing a decrease
in protein content in dried Rosa corymbifera
and Rosa subcanina species, by 21.33% and
46.89%, respectively [20]. In 2013, Roman
and his colleagues reported the total amount
of flavonoids, 163.3 mg quercetin/100 g
rosehip, following analyses performed on
frozen Rosa canina fruits collected in
Transylvania, also establishing a vitamin C
content of 112.20-360.22 mg/100 g
roschip. From samples of fresh rose hips of
the Rosa corymbifera and Rosa nitidula
species, the total amount of protein was
determined to be 0.9-1.10 g/100 g rosehips,
with rose hips having a lower protein
concentration than other fruits [21]. In
Romania, the antioxidant capacity was
evaluated from rosehip samples collected in
Transylvania and recorded in the range of
63.35-127.8 puM trolox/100 g rosehip. In
2015, Soare et al. obtained a total flavonoid
content ranging from 211.8 to 672.67 mg
quercetin/100 g rosehip from rosehip
samples found in northern Romania [22].

In studies evaluating antioxidant
capacity, it was reported that the method of
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extracting rosehip fruit and storing it by
freezing after homogenization, until the
samples were processed, influences the
flavonoid concentration in the samples [9].

According to Eldaw and Ciftci (2023),
the antibacterial capacity derives from the
ability of rose hips to inhibit the growth of
bacteria such as Enterococcus faecalis,
Escherichia coli, Staphylococcus aureus,
Enterococcus faecium, Saphylococcus
epidermidis, and Pseudomonas aeruginosa.
These researchers reported that following
microbiological testing of rosehip samples,
the largest inhibition diameter was 15.84
mm for Enterococcus faecalis, followed by

15.73 for Staphylococcus aureus and 15.39
for Pseudomonas aeruginosa, and the
lowest antibacterial activity was recorded
against Enterococcus faecium.

All these bacteria on which the
antibacterial activity of rosehip has been
studied can be either commensal or
pathogenic in broilers, but under conditions
of stress, inadequate microclimate, or
immunosuppression, they cause respiratory,
digestive, or skin disorders with a direct
impact on mortality, productive
performance, and the safety of poultry
products, all of these observations being
summarized in Table 1.

Table 1 Antimicrobial activity of rosehip (Rosa canina) extracts on the main pathogenic bacteria

found in broilers

Inhibitory activity

Bacteria Main sickness Impact on broilers .
of rosehip
s . . Performance decreasing.
Enterococcus Enteritis, septicemias, Risk of antimicrobial Very High
faecalis (M opportunistic infections : y g
resistance
s . . Could become
Enterococcus Enteritis, septicemias, e
. e S : : opportunistic pathogens, Very Low
faecium antimicrobial resistance - -
risk for public health
Escherichia coli C_ohba}mllo_sm (COI'. ) Increased mortality,
a8 septicemia, airsacculitis, L : Moderate
e ; " significant economic loss
peritonitis, perihepatitis)
Staphylococcus Arthngz;)gz:fﬁ;{iilms‘ Impact on welfare, Hiah
aureus ©1© P decreasing of performance 9
(bumblefoot)
Staphylococcus Cutaneous !qfectlous, Chronical lesions, impact .
. a8 pododermatitis, wound High
epidermidis : ) on welfare
infections
Pseudomonas Respiratory infections, Opportunistic infections
septicemias, Cutaneous under poor hygiene High

aeruginosa ©19 >
lesions

conditions, economic loss

Fertner et al., 2011@" ; Hammerum, A.M., 2012?®; Dho-Moulin et al.,1999?% ; Guabiraba et al., 2015,
Abd EI-Ghany W., 2021@", Daum et al., 2011 ©2 Skeeles, J.K., 1997©%; Becker et al., 2014 ¢4; Abd EI-

Ghany, 2021 ©9; Anzai et al., 2000 ©®

Studies analyzing the biological
activity of rosehip plants have found that
extracting rosehip seeds with methanol has
an antibacterial effect against E. coli [6].

By modulating the intestinal microflora
and reducing E. coli, nitrogen metabolism
and, indirectly, the amount of ammonia
eliminated in litter could be influenced.
Studies on similar functional plant extracts
show that phytogenics can inhibit bacterial

urease activity, which would reduce the
formation of ammonia in excrement [24].

Disruption of the intestinal microbiota
and protein metabolism leads to increased
blood uric acid concentrations, reflecting
inefficient nitrogen utilization and kidney
stress. Reducing the breakdown of proteins
into nitrogen compounds could improve the
absorption and utilization of amino acids
and proteins in the diet [25].
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The excretory system in birds regulates
the body's metabolism by eliminating uric
acid into the external environment,
releasing ammonia, while the total nitrogen
content in excrement increases with age and
thus reflects nitrogen intake [2]. Nutritional
factors, and in particular hydration,
influence renal function. Therefore, a
pathological agent that affects the immune
status of birds can also cause altered
excretion through renal dysfunction.

The water given to birds must be
constantly purified using an appropriate
water filter and periodically enriched with
natural nutrients, vitamins, and minerals to
maintain clean water free of pathogenic
microorganisms, as contaminated water is
primarily associated with enteric disorders,
which are aggravated by the onset of
metabolic disorders.

Research recommends the use of deep
well water sources to reduce the use of
antimicrobials and maintain health. Guo et
al. (2022) observed that internal pH can be
modified by adding an acidifier (2-hydroxy-
4-methylbutyric acid) to drinking water,
thus finding a way to reduce the growth of
pathogenic microorganisms by stimulating
the healthy development of the intestinal
microbiota.

CONCLUSIONS

Studies indicate that natural vitamin C, for
example, the vitamin obtained from rose hips,
may have comparable or even Dbetter
bioavailability than synthetic vitamin C, due
to the presence of natural co-factors that can
support absorption and utilization in the body.
In addition, there is a growing demand for
animal products obtained without synthetic
additives. The wuse of natural additives
(phytogens, medicinal plants) is well regarded
in the context of organic or semi-intensive
agriculture. Administering rosehip tea in
drinking water as a phytotherapy method with
antioxidant effects can help reduce oxidative
stress and, theoretically, maintain renal
function and normal nitrogen excretion in

poultry. At the same time, the use of rosehip
is a natural and safe strategy, suitable for
organic or sustainable production.

Adding rosehip tea to broiler chicken feed
or water is a promising natural alternative to
synthetic  vitamin C  supplementation,
providing not only L-ascorbic acid but also a
complex of bioactive compounds with
antioxidant and immunostimulatory effects
that can help improve the health and
productive performance of poultry.

At the same time, further research is
needed to determine the optimal dose and
form of administration, to assess the impact on
growth and productive performance, as well
as on biochemical parameters related to
nitrogen metabolism. Further studies should
analyze how rosehip extract influences the
intestinal microbiota, ammonia emissions,
and interaction with environmental factors
such as humidity or stocking density.
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