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Introduction

In recent years, there has been a general 
increase in the interest in using plants as 
an alternative source of raw materials for 
pharmaceutical, food, and cosmetic industries. 
Numerous studies confirm that many plant 
components are – in addition to be nutritionally 
valuable – also important in the prevention 
from civilization diseases (Youdim et al. 2000; 
Hasik 2001; Daels-Rakotoarison et al. 
2002; Wolski & Karwat 2004; Bułhak-
Jachymczyk et al. 2001; Nowak & Gawlik-
Dziki 2007; Zafra-Stone et al. 2007). 
Applying analytical and pharmacodynamic 
methods for the assessment of medicinal 
substances properties, more and more data on 
the therapeutic performance and effectiveness 
of medicinal preparations of natural origin, 
is achieved (Gardner et al. 2000; Bazzano 
et al. 2002; Böhm et al. 2003). The increase in 
consumer’s nutritional consciousness, as an 
alternative treatment, and most of all supporting 
the pharmacological therapy, stimulates the 
search for new natural plant compounds having 
some favorable effects on a human’s organism.

The rose pseudofruits, in addition to 
vitamin C, which are the richest natural source, 

also contain carotenoids, including lycopene, 
and pectins. Phenolic compounds are important 
group of biologically active substances 
present in rosehips; these include tannins, 
flavonoids, phenolic acids, and anthocyanins 
(Razungles et al. 1989; Oszmiański & 
Chomin 1993; Demir & Özcan 2001; 
Hvattum 2002; Kumarasamy et al. 2003; 
Ercisli 2007; Chrubasik et al. 2008). So far, 
Rosa rugosa  Thunb. and R. canina L. are the 
most important in the food industry in Europe 
(Popek 1996; Henker 2000). There are various 
rose species that differ in their appearance 
and chemical composition, and they may be 
a potential raw material for manufacturers 
interested in new and attractive materials, to 
convince consumers to their products.

The present study aimed at comparing and 
evaluating the physicochemical parameters, 
chemical composition, and antioxidant 
properties of ripe fruits of selected rose species.

Material and methods

Material for study consisted of pseudofruits 
of some rose species: Rosa rugosa, R. villosa L., 
R. californica Cham. & Schltdl., R. spinosissima L. 
(= R. pimpinellifolia L.), and R. ×damascena Mill. 
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Species Harvest time 
period

Fruit length/ 
width ratio, %

Rosa californica 17.09 – 15.10 1.57 ± 0.31

Rosa villosa 27.08 – 24.09 1.10 ± 0.15

Rosa rugosa 12.09 – 10.10 1.66 ± 0.11

Rosa spinosissima 1.09 – 22.09 1.97 ± 0.23

Rosa × damascena 9.09 – 10.10 1.31 ± 0.34

table 1. Harvest time, length/width ratio for pseudofruits 
of selected rose species.

Rosehips were harvested in 2011 from 
shrubs growing in the collection of the Botanical 
Garden, University of Maria Curie-Skłodowska 
in Lublin. Only ripe, healthy and undamaged 
fruits were subject to determinations; quantities 
of 0.5 kg were collected, and depending on the 
species, two or three harvests were performed. 
Rosehip morphological parameters such as 
length and width were measured using digital 
slide caliper. Based on these measurements, the 
length to width ratio was assessed for rosehips. 
The weight of a single pseudofruit and nut was 
determined, and the proportion of nuts in the 
pseudofruit was calculated, as well.

Following parameters of pseudofruits were 
determined: acidity in accordance with the Polish 
Norm (PN-90/A-75101/04), content of extract 
(PN-90/A-75101/02), total sugars by means of 
Schorl-Luff method (Charłampowicz 1966), 
as well as vitamin C applying Roe method 
modified by Ewelin (Korenman 1973); total 
polyphenol content was determined applying 
Folin-Ciocalteu procedure (results expressed 
in terms of gallic acid GAE) (Singleton & 
Rossi 1965; Slinkard & Singleton 1977). 
The ethanol extracts of the fruits were subject 
to determination of the binding strength of 
2,2-diphenyl-1-picrylhydrazyl radicals (DPPH) 
(Chen & Ho 1997).

Achieved results from laboratory 
experiments were statistically processed by 
means of variance analysis method and Tukey’s 
confidence intervals at 5% confidence level.

results and discussion

Ripening period of rose pseudofruits 

depends on many factors: species, variety, and 
weather course (temperature and precipitation) 
(Buchwald et al. 2007). Based on the study, 
three periods of cumulative rosehips ripeness 
were distinguished (Tab. 1). Considering 
studied rose species, the fruits were harvested as 
early as the third decade of August (R. villosa), 
in September (R. spinosissima), and at the end 
of September and beginning of October (R. × 
damascena, R. rugosa and R. californica). Most 
of fruits of tested species was ripened and 
harvested in late September and beginning of 
October, therefore, that term may be regarded 
as typical for species grown under conditions of 
eastern Poland.

The rosehips may be more or less elongated, 
as indicated by their length-to-width ratio. The 
larger the parameter, the fruit is more elongated. 
The ratio for tested pseudofruits ranged from 
1.10 to 1.97%. In available literature, there are 
no data upon this parameter in relation to the 
rosehips. According to Pirlak et al. (2003) 
and Demir & Kalioncu (2003), the dogwood 
fruits are characterized by spherical and 
elongated-oval shape, the shape factor of which, 
depending on the variety, ranges from 1.20 to 
1.84%.

Physicochemical parameters of selected 
rose pseudofruits are presented in Tab. 2. 
R. californica, R. × damascena and R. spinosissima 
were characterized by the heaviest fruits; their 
average weight ranged from 2.20 g to 2.08 g 
and no significant differences were reported 
between them. The lightest rosehips were 
produced by R. villosa plants and their average 
weight amounted to 1.03 g. According to 
various authors (Kazaz et al. 2009; Mabellini 
et al. 2011) the weight of a single fruit can vary 
within quite wide range from 0.95 to 3.27 g and 
is influenced by many factors such as: species, 
variety, growing conditions, and location 
(Popek 1996; Buchwald et al. 2007). Species 
grown in Bulgaria, Romania, Turkey, Portugal, 
and India form slightly larger fruits (Ercisli & 
Esitken 2004; Ercisli & Guleryuz 2006; 
Mabellini et al. 2011).

Rosehips, that are potential raw material 
for the industry, should be characterized by 
the greatest share of possibly the lowest weight 
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Species Fruit weight, g Seeds weight, g Share of seed in the fruit, %

Rosa californica 2.20 ± 0.14 a 0.27 ± 0.08 a 12.27

Rosa villosa 1.03 ± 0.23 c 0.19 ± 0.04 b 18.44

Rosa rugosa 1.58 ± 0.16 b 0.19 ± 0.01 b 12.03

Rosa spinosissima 2.15 ± 0.17 a 0.26 ± 0.03 a 12.09

Rosa × damascena 2.08 ± 0.12 a 0.27 ± 0.02 a 12.98

table 2. Physical parameters of roses’ pseudofruits.

explanatory notes: ± – standard deviation; different letters a, b, c… in the same column indicate statistically significant 
differences (p < 0.05).

Species Total acidity, % Extract, % Total sugars, %

Rosa californica 2.07 ± 0.13 a 18.2 ± 0.01 b 20.3 ± 0.06 b

Rosa villosa 0.89 ± 0.02 c 17.0 ± 0.03 b 17.1 ± 0.03 b

Rosa rugosa 1.18 ± 0.07 c 20.1 ± 0.01 a 32.6 ± 0.02 a

Rosa spinosissima. 1.29 ± 0.09 b 19.7 ± 0.04 a 27.5 ± 0.05 a

Rosa × damascena 1.21 ± 0.18 b 18.6 ± 0.07 b 21.9 ± 0.01 b

table 3. Total acidity, contents of extract and total sugars in pseudofruits of selected rose species.

explanatory notes: see Tab. 2.

of wastes during production. Therefore, the 
nut proportion in fruit weight is an important 
parameter of the physical assessment. According 
to data contained in Tab. 2, the share of nuts in 
fruits of different rose species was at similar level 
of about 13%. Among tested species, the R. villosa 
rosehips were less valuable raw material in terms 
of this parameter. Diverse percentage of nuts in 
the fruit weight can be a factor determining the 
purpose of individual rose species. Like other 
raw materials, nuts (seeds) contain fatty oil rich 
in essential fatty acids (Ercisli 2007; Yoruk 
et al. 2008; Kazaz et al. 2009).

Morphological and genetic diversity of 
particular rose species suggests that there 
is similarly great variability of chemical 
composition of raw material (pseudofruit) 
within each of them. Therefore, it would 
be useful to allocate the form with defined 
chemical composition to a given genotype 
group. The usefulness of raw materials for 
processing is determined by fundamental 
chemical parameters such as contents of extract, 
total sugars, and total acidity (Tab. 3).

The total acidity of studied raw materials 
varied in a wide range from 0.89% in R. villosa 

to 2.07% in R. californica. Similar results were 
obtained by Demir & Özcan (2001) and 
Mabellini et al. (2011), while Dogan & 
Kazankaya (2006) reported slightly lower 
values. Studied fruits were characterized by 
a high content of extract, which was directly 
proportional to the total sugar content, and the 
results were comparable with those quoted in 
the literature (Dogan & Kazankaya 2006; 
Rous et al. 2011).

The rosehips contain a lot of different 
polyphenols and ascorbic acid, which is 
confirmed by the results from studies conducted 
around the world (Razugles et al. 1989; 
Hvattum 2002; Gao et al. 2005; Saeidi & 
Beygi 2009; Rous et al. 2011).

The content of polyphenols in the studied 
raw materials was greatly diversed (Tab. 4). 
The highest polyphenol content characterized 
rosehips of R. rugosa (215.14 mg ∙ 100 g-1 FM) 
and R. villosa (192.56 mg ∙ 100 g-1 FM), and 
the lowest – pseudofruits of R. × damascena 
(109.67  mg ∙ 100 g-1 FM). The rosehips are 
a rich source of ascorbic acid, the content of 
which ranges from 200 to 2800 mg ∙ 100 g-1 

FM (Oszmiański & Chomin 1993; Uggla 
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Species Total phenols, mg ∙ 100 g-1 FM Vitamin C, mg ∙ 100 g-1 FM DPPH, μM TE ∙ g-1 FM

Rosa californica 161.03 ± 0.14 b 863 ± 0.1 b 59.7 ± 0.01 b

Rosa villosa 192.56 ± 0.25 a 706 ± 0.4 c 51.3 ± 0.07 c

Rosa rugosa 215.14 ± 0.18 a 974 ± 0.1 a 74.5 ± 0.05 a

Rosa spinosissima 121.38  ± 0.05 c 845 ± 0.2 b 61.2 ± 0.08 b

Rosa × damascena 109.67 ± 0.15 c 932 ± 0.3 a 70.4 ± 0.11 a

table 4. Contents of total polyphenols, vitamin C, and antioxidant activity in pseudofruits of selected rose species.

explanatory notes: see Tab. 2.

et al. 2003). The fresh fruits of studied rose 
species contained ascorbic acid at the levels 
from 706 mg ∙ 100 g-1 FM to 974 mg 100 g-1 FM, 
which was consistent to literature data (Ercisli 
2007; Kazaz et al. 2009). The maximum 
capacity of neutralizing free DPPH radicals was 
shown by extracts obtained from R. rugosa and 
R. × damascena rosehips, whereas the minimum 
by R. villosa pseudofruits.

conclusions

1. The rosehips of studied rose species are 
a valuable raw material characterized by a high 
extract and large content of total sugars.

2. Diverse contents of secondary 
metabolites among studied rose species were 
reported.

3. Antioxidant activity of rosehips of 
studied species is shaped by the presence of 
polyphenols and ascorbic acid.

4. Very good physicochemical and 
antioxidant properties indicate that the rosehips 
of studied species can be a valuable raw material 
for the processing industry.

references

Bazzano l.a., he J., ogden l.g., loria c.M., 
Vupputuri s., Myers l., Whelton p.K. 2002. 
Fruit and vegetable intake and risk of cardiovascular 
disease in US adults: the first national health and 
nutrition examination survey epidemological follow-
up study. Am. J. Clin. Nutr. 76: 93–99.

Böhm V. frölish K., Bitsch r. 2003. Rosehip – a „new“ 
source of lycopene? Mol. Aspects Med. 24: 385–389.

Buchwald W., Zieliński J., Mścisz a., adamczak 
a., Mrozikiewicz p.M. 2007. Aktualny stan i 
perspektywy badań róż owocowych. Herba Pol. 53 
(1): 85–92.

Bułhak-Jachymczyk B., niedźwiecka-Kącik d., 
panczenko-Kresowska B. et al. 2001. Normy 
żywieniowe człowieka – fizjologiczne podstawy: 35–
139. Wyd. PZWL, Warszawa.

charłampowicz Z. 1966. Analizy przetworów z 
owoców, warzyw i grzybów: 115–120. WPLS, 
Warszawa.

chen J.h., ho c.t., 1997. Antioxidant activities of 
caffeic acid and its related hydroxycinnaminic acid 
compounds. J. Agric. Food Chem. 45: 2374–2378.

chrubasik c., Wiesner l., Black a., Müller-
ladner u., chrubasik s. 2008. A oneyear survey 
on the use of a powder from Rosa canina lito in acute 
exacerbations of chronic pain. Phytother. Res. 22: 
1141–1148.

daels-rakotoarison d.a., gressier B., trotin 
f., Brunet c., luyckx M., dine t., Bailleul f., 
cazin M., cazin J.c. 2002. Effects of Rosa canina 
fruit extract on neutrophil respiratory burst. Phytother. 
Res. 16: 157–161.

demir f., Kalyoncu I.h. 2003. Some nutritional, 
pomological and physical properties of Cornelian 
Cherry (Cornus mas L.). J. Food Eng. 60: 335–341.

demir f., Özcan M. 2001. Chemical and technological 
properties of rose (Rosa canina L.) fruits grown wild in 
Turkey. J. Food Eng. 47: 333–336.

dogan a., Kazankaya a. 2006. Fruit properties of rose 
hip species grown in Lake Van basin (Eastern Anatolia 
region). Asian J. Plant Sci. 5 (1): 120–122.

ercisli s. 2007. Chemical composition of fruits in 
some rose (Rosa spp.) species. Food Chem. 104: 
1379–1384.

ercisli s., esitken a. 2004. Fruit characteristics 
of native rose hip (Rosa spp.) selections from the 
Erzurum province of Turkey. New Zeal. J. Crop. Hort. 
32: 51–53.

ercisli s., guleryuz M. 2006. Fruit properties of 
promising rose hips (Rosa spp.) from the northeastern 
Anatolia Region of Turkey. Asian J. Chem. 18: 239–
242.

gao X., uggla M., rumpunen K. 2005. Antioxidant 
activity of dried and boiled rose hips. Acta Hortic. 690: 
239–243.



103 Najda A., Buczkowska H. Morphological and chemical characteristics of Rosa fruits

gardner p.t., White t.a.c., Mcphail dB., duthie 
g.g. 2000. The relative contributions of vitamin C, 
carotenoids and phenolics to the antioxidant potential 
of fruit juices. Food Chem. 68: 471–474.

hasik J. 2001. Usprawnienia dietetyczne procesów 
metabolicznych. Co to są witaminy? Post. Fitoter. 6: 
9–11.

henker h. 2000. Rosa L. In: Conert H.J., Jäger E.J., 
Kadereit J.W., Schultze-Motel W., Wagenitz G., 
Weber H.E. (eds), Hegi Illustrierte Flora von 
Mitteleuropa. Bd. 4/2 c: 1–108. Parey Buchverlag, 
Berlin.

hvattum e. 2002. Determination of phenolic 
compounds in rose hip (Rosa canina) using liquid 
chromatography coupled to electrospray ionisation 
tandem mass spectrometry and diode-array detection. 
Rapid Commun. Mass Spectrom. 16: 655–662.

Kazaz s., Baydar h., erbas s. 2009. Variations in 
chemical compositions of Rosa damascena Mill. and 
Rosa canina L. fruits. Czech J. Food Sci. 27: 178–184.

Korenman I.M. 1973. Analiza fitochemiczna. Metody 
oznaczania związków organicznych: 280–281. WN–T, 
Warszawa.

Kumarasamy Y., cox p.J., Jasparas M., rashid 
M.a., sarker s.d. 2003. Flavonoid glycosides from 
the seed of Rosa canina. Pharm. Biol. 41 (4): 237–242.

Mabellini a., ohaco e., ochao M.r., Kesseler 
a.g., Márqez c.a., de Michelis a. 2011. 
Chemical and physical characteristics of several wild 
Rose species used food or food ingredient. Int. J. Ind. 
Chem. 2 (3): 158–171.

nowak r., gawlik-dziki u. 2007. Polyphenols of 
Rosa L. leaves extracts and their radical scavenging 
activity. Zeitschrift für Naturforschung, A 62: 32–38.

oszmiański J., chomin W. 1993. Próby otrzymywania 
w skali przemysłowej wysokowitaminowego soku 
mętnego z owoców Rosa rugosa. Przem. Ferm. Owoc. 
Warz. 1: 16–17.

pirlak l., guleryuz M., Bolat I. 2003. Promising 
cornelian cherries (Cornus mas L.) from the 
Northeastern Anatolia region of Turkey. J. Am. Pom. 
Soc. 1: 14–18.

pn-90/a-75101/02. Przetwory owocowe i 
warzywne. Przygotowanie próbek i metody badań 
fizykochemicznych. Oznaczanie kwasowości ogólnej.

pn-90/a-75101/04. Przetwory owocowe i 
warzywne. Przygotowanie próbek i metody badań 
fizykochemicznych. Oznaczanie ekstraktu ogólnego.

popek r. 1996. Biosystematyczne studia nad rodzajem 
Rosa L. w Polsce i krajach ościennych. Wydawnictwo 
Naukowe WSP, Kraków.

razungles a., oszmianski J., sapis J.p. 1989. 
Determination of carotenoids in fruits of Rosa sp. 
(Rosa canina and Rosa rugosa) and of chokeberry 
(Aronia melanocarpa). J. Food Sci. 54: 774–775.

rous c.M., Manzu c., olteanu Z., oprica l., 
oprea a., ciornea e., Zamfirache M.M. 2011. 
Several fruit characteristics of Rosa sp. genotypes from 
the northeastern region of Romania. Not. Bot. Horti. 
Agrobo. 39 (2): 203–208.

saeidi K.a., Beygi o.r. 2009. Determination of 
phenolics, soluble carbohydrates, carotenoid contents 
and minerals of dog rose (Rosa canina L.) fruits grown 
in south – west of Iran. Iranian J. Med. Aroma. Plants 
25: 203–215.

singleton V.l., rossi J.a. 1965. Colorimetry of total 
phenolics with phosphomolybolic – phosphotungstic 
acid reagents. Am. J. Emol. Vitic. 16: 144–158.

slinkard K., singleton V.l. 1977. Total phenol 
analysis: Automation and comparison with manual 
methods. Am. J. Enol. Vitic. 28: 49–55.

uggla M., gao X., Werlemark g. 2003. Variation 
among and within dog rose taxa (Rosa sect. Caninae) 
in fruit weight, percentages of fruit flesh and dry 
matter, and vitamin C content. Acta Agricult. Scand. 
Sect. B, Soil and Plant Science 53: 147–155.

Wolski t., Karwat I. d. 2004. Prophylaxis and therapy 
for the effect of incorrect nutrition. Post. Fitoter. 14: 4.

Yoruk I.h., turker M., Kazankaya a., erez M.e., 
Battal p., celik f. 2008. Fatty acid, sugar and 
vitamin contents in rose hip species. Asi. J. Chem. 20: 
1357–1364.

Youdim K.a., Martin a., Joseph J.a. 2000. 
Incorporation of the elderberry anthocyanins by 
endothelial cells increases protection against oxidative 
stress. Free Radic. Biol. Med. 29 (1): 51–60.

Zafra-stone s., Yasmin t., Bagchi M., chatterjee a., 
Vinson J.a., Bagchi d. 2007. Berry anthocyanins 
as novel antioxidants in human health and disease 
prevention. Mol. Nutr. Food Res. 51: 675–683.


