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Abstract

Today the aromatic and medicinal plants have gained more recognition as dietary supplements because they are
characterized as natural, safe, eco-friendly, and possess many health-promoting properties, making their ongoing
usage part of an emerging field at the cutting edge of science. Rosehip (Rosa canina), a medicinal plant, is widely
known as a valuable source of various nutrients and biologically active substances, mostly polyphenols and vitamin C.
The chemical composition differs depending on the climate, growing region, cultivation practice, maturity, soil type,
harvesting and storage conditions. Over the years, significant variations in vitamins (106-967 mg/ 100 g), minerals (Fe
59.40-72.90 ppm; Zn 3.69-4.51 ppm; Ca 133.30-146.70 ppm), essential fatty acids (33.8% - 49.7% a-linolenic),
phenols (9982 GAE - mg/100 g), antioxidants (lutein, zeaxanthin) among other bioactive components and nutrients
have been reported by various researchers. Both in vivo and in vitro studies have shown that rosehip used at an

appropriate dose in broilers and laying hens dietary feed could have some beneficial effects.
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Introduction

After 1998s, when the use of drugs, especially
antibiotics, as additives in animal feed, started to
phase out, and completely banned in 2006 by the
European Union, due to cross-resistance against
pathogens and residues in tissues [1],
researchers have searched for new methods and
alternatives to antibiotics as natural additives to
improve the growth rate and productive
performances of poultry. In this view, finding new
sources of natural additives, it is very important,
due to consumers demand for healthier foods,
which provide health benefits and help in food
preservation [2]. Natural sources of compounds
with antioxidant potential (fruits, vegetables,
herbs) can be used as ingredients with phytogenic
action against a number of degenerative diseases
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caused partly by oxidative stress [3]. In the last
decades, rosehip plants have been studied more
and more due to their very important therapeutic
properties and biologically active compounds [4].
Rosehip (Rosa canina) is one of the most popular
medicinal plants, recognized for its therapeutic
properties. Studies conducted over time have
highlighted the medicinal properties of rosehip in
both  human and animal treatment [5]. The
physiological properties of rosehip are mainly
attributed to the high content of phenols and the
broad spectrum of biochemical activities, such as
antioxidant, antimutagenic, anticarcinogenic [6, 7].
The main component of rosehip, responsible for
their antioxidant activity, is ascorbic acid (vitamin
C), which is accumulated in the fruit pulp. Besides
the ascorbic acid, rosehip contain a wide range of
vitamins, organic acids, flavonoids, carotenoids,
fatty acids, essential oils and other biologically
active substances (such as: tannins, pectin,
nitrous compounds, sugars, fats). Also, rosehip
contain significantly important minerals (Na, K,
Ca, P, Mn, Mg, Fe) that activate about 200
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enzymes in the body [8,9]. These compounds play
an important role in maintaining fruit quality and
determining nutritional value [10]. In this context,
rosehip and its derivatives have shown promising
results in experiments carried out on poultry [11-
14].

Chemical composition of rosehip

Analytical studies have unveiled the presence of
several nutrients in rosehips. Vitamin C is the
most abundant vitamin from the rosehip fruit.
Dried fruits can accumulate between 1000 to 4000
mg per dL ascorbic acid [15]. This concentration is
higher than those found in vegetables and 10
times higher than that of lemons and black
currants [16]. Vitamin C concentration significantly
(P<0.05) varies between different rosehip species
(106-2712 mg per 100g) [17-20]. Others [21]
reported that the amount of Vitamin C from
rosehip ranged from 629-967 mg per 100g. The
antioxidant properties are also given by their
carotenoid content [22], in particular, B-carotene
(approx. 1.3 mg per 100g DM) and lycopene,
which act either as pro-vitamin A or as chains of
antioxidants that protect cells and organisms
against photo-oxidation [23]. The role of lycopene
in the prevention of chronic diseases has been
evaluated both in epidemiological studies, as well
as in animal studies and human clinical studies
[22]. Rosehips are also a valuable source of
anthocyanin (0.38 mg per 100g), being the ones
that give fruit colour and antioxidant activity.
According to [24] the most important anthocyanin
in the rosehip is cyanidin-3-O-glucoside. Rosehip
was found to have a high total polyphenol content
(145.7 mg per 100 g) [25], which exhibit a wide
range of biological effects including antibacterial,
anti-inflammatory, antiallergic, hepatoprotective,
antithrombotic, antiviral, anticarcinogenic and
vasodilator actions [26]. These biological functions
have been attributed to exfoliation of free radicals
and antioxidant activity. The flavonoid content of
rosehip ranged from 8.68 to 34.99 mg per g
extract [27] and have shown to be highly effective
in eliminating most types of oxidizing molecules,
including single oxygen and various free radicals,
which are involved in DNA damage and tumour
promotion [28].

Also, rosehip is a rich source of minerals, both
micro and macro elements which have an
important role in the absorption of Fe in the body
and the biosynthesis of collagen [29]. The mineral
content from rosehip reported in literature have a
wide range of results as follows: Na (3.97 to 4.67
mg/kg); K (890.50 to 1023.90 mg/kg); P (1850 to
2200 mg/kg); Fe (59.40 to 72.90 ppm); Zn (3.69 to
4.51 ppm); Mn (22.40 to 44.80 ppm); Mg (162.70
to 183.90) and Ca (133.30 to 146.70 ppm) [30,
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31]. It is noteworthy that in terms of mineral
content (P, Ca, Mg and Na), rosehip have a much
higher content compared with other small fruits,
such as strawberry, red blueberry, black
blueberry, raspberries, blueberries and
blackberries [32].

Regarding the fatty acids, rosehip is known to
have saturated and unsaturated fatty acids in
composition which act as inhibitors of COX-1 and
2 formations [33]. The literature has shown that
rosehip contains mostly palmitic, linoleic and a-
linolenic acid as the main fatty acids present in
lipophilic extracts from rosehips, along with low
amounts of stearic acid and oleic acid. Significant
differences have been reported especially for
palmitic acid (16.4% to 26.6%) and a-linolenic
acid (33.8% to 49.7%), according to [34]. This
differences in the composition of fatty acids are
related to environmental conditions (climate,
altitude, etc.), which are known to have an impact
on the composition of fatty acids. Rosehip seeds
have a higher level of linolenic acid than canola
and soybean vegetable oils, the main alimentary
sources of linolenic acid [35]. High levels of
linoleic and linolenic acid in rosehip seed can
make it susceptible to lipid oxidation, but its
antioxidant content may contribute to oxidative
stability [36]. Linolenic acid has a protective effect
against heart disease and is important in brain
and retinal development. Both, linoleic and
linolenic acids (essential fatty acids) are the
precursors of omega-3 and omega-6 fatty acids. A
balanced intake of omega-3 and omega-6 fatty
acids is important in the prevention of chronic
diseases such as coronary heart disease and
cancer. The higher percentage of polyunsaturated
fatty acids and the ratio of linolenic to linoleic acid
can make rosehip a valuable source for omega
fatty acids [37].

Effects of rosehip on poultry diets

The addition of natural plants and their derivatives
to livestock nutrition is an interesting tool for
providing supplements with biologically active
compounds. These reveal considerable properties
such as antimicrobial, antiviral, antifungals,
antioxidant, anti-inflammatory, and
immunostimulatory [38]. Moreover, the use of
natural plants due to their valuable compounds is
fundamental for successful development of novel,
healthy foods, nowadays known as functional
foods, which, beyond their nutritional effects have
demonstrated benefits to both human and animal
organism by improving the state of health or well-
being [39]. Regarding the rosehip supplement as
feed additive in broiler diets, some authors [40]
showed that average daily gain (ADG) and broiler
carcasses were heavier (1.71 kg) compared with
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rosemary (1.54 kg), when 25 g/kg rosehip or
rosemary supplement was added, but at the same
time, had the highest average daily feed intake
(ADFI) (g/chick) and feed conversion ratio (FCR)
(g feed/g of ADG) when compared with rosemary
or chokeberry as natural feed additives. Same
authors stated that during storage (9 days),
TBARS of breast meat increased (P<0.05) when
rosehip was compared with vitamin E supplement,
which showed the antioxidant potential of rosehip.
This effect could be easily obtained by using
herbal supplements which exert antioxidant
properties not only in the feed but also transfer the
active principles to the meat. Tekeli [11] obtained
the highest live weight of broilers supplemented
with 10 and 20 g/kg rosehip under stress
conditions, but when the dose of rosehip (30 g/kg)
was increased, he observed a significantly
decreased in live body weight (P<0.01).
Loetscher, [40] tested the effect of four natural
antioxidants derived from plants as feed additives
for broilers and laying hens and their impact on
the oxidative stability of final products (meat and
eggs). The results showed that 25 g/kg feed of
rosehip significantly slowed the lipid oxidation in
broiler meat. Similar, [11] obtained positive effects
on meat quality of chickens by investigating the
rosehip fruits as natural sources of carotene and
vitamin C. Regarding the effect of rosehip in
layers diets there are few published data. Vlaicu
[12] found that 1.5% and 3% rosehip powder
negatively affected the FCR due to high crude
fiber content, but improved the egg weight. Similar
results were obtained by [13] who reported
significant differences (P<0.05) regarding the
layer performances. Also, they stated that the
antioxidant effect of dietary rosehip did not
influenced the total cholesterol, cholesterol esters,
free fatty acids and triglyceride contents in the egg
yolks. The antioxidant effect of rosehip in poultry
diets is very important in order to delay or inhibit
the oxidation of other substances by inhibiting the
initiation or propagation of oxidative chain
reactions [41]. Natural antioxidants can protect
biologically important cellular components from
oxidative processes caused by reactive oxygen
species. Meat and egg quality can be improved by
incorporating natural antioxidants into animal
diets. Slowing down the lipid oxidation process
and increasing antimicrobial activity are some
positive effects of natural antioxidants on meat
quality parameters [42,43]. However, rosehip and
its by-products, require much more detailed
research.

Another beneficial effect of rosehip when use in
poultry diet is his antibacterial potential especially
against certain microorganisms and strains of
Staphylococcus aureus, which is prominent for
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their high level of resistance to antibiotics due to
their encoded efflux mechanism, Escherichia coli,
Klebsiella pneumoniae and Acinetobacter spp.
[44]. Pathogens such as Clostridium perfringens
and Escherichia coli usually attract more attention,
due to the fact that these microorganisms are
responsible for serious poultry diseases. The
phytochemical constituents present in rosehip,
such as ascorbic acid, tocopherols, tannins,
pectin, minerals, fatty acids, carotenoids and
phenolic compounds aid its microbial effects [45].
The antibacterial activity of the rosehip oil has
been reported by [46]. It had a significant activity
(P<0.05) in maintaining the intestinal health of
broiler chicks. Supported by promising results, the
use of rosehip as phytogenic feed additives has
recently been proposed as an alternative to
antibiotics to control oxidative stress in broiler
chicks. Regarding the health effect of rosehip [14]
reported that rosehip fruits, used in the diet of
broiler chickens had beneficial effects on some
biochemical properties in the blood. The authors
that serum urea, creatinine, uric acid, triglyceride,
total protein, glucose, K and Cl were not affected
by the use of rosehip, and cholesterol levels
decreased due to the high content of cellulose
and flavonoids. Contrary, [11] reported that there
were no significant differences in uric acid, total
protein, globulin, HDL and LDL, but the
concentrations of albumin, ALT, cholesterol,
triglycerides, VLDL and Ca increased by 15%
compared to the control group in an experiment
on laying hens. Nurulhuda [47] reported that some
phenolic compounds present in rosehip, such as
flavonoids, anthocyanidins and anthocyanins, can
reduce endogenous cholesterol uptake and
synthesis. Also, it was highlighted that rosehip can
have hypo-cholesterolemic activity, due to their
rich phenolic compounds.

Conclusions

This review has focused on the beneficial effects
of dietary rosehip (Rosa canina) including fatty
acids, phenolic compounds and mineral content.
Rosehip components may act as antioxidants,
anti-inflammatory, antimicrobial, anti-tumour and
decrease the cholesterol level from plasma.
Studies on the application of rosehip in broiler
production showed positive effects on growth
performances, health status, production
parameters, and meat quality. Additional studies
are required regarding the use of rosehip in layers
diet as dietary feed ingredient. Based on the
presented results, rosehip is considered to be a
potential novel plant-derived growth promoter and
its use warrants further investigation. In addition,
the potential for the application of rosehip as a
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growth  promoter further

attention.

certainly deserves
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