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Abstract 

The challenges for providing healthy food needs of increasing population growth make it 

necessary to evaluate new food sources which can be easily found in nature and are a rich source of 

secondary metabolites. Despite many cultivated horticultural species, Attention to the cultivation of wild 

species has been neglected. Among these species, the European Cranberry bush (Viburnum opulus L.) is a 

lesser-known horticultural plant that can be considered for taking under cultivation. Recently, the cranberry 

bush plant has been preferred because of its use as a decorative ornamental plant as well as its unique taste, 

aroma, and benefits for human nutrition and health. To have economic justification for the cultivation of V. 

opulus fruit, its application in the foods and pharmaceuticals industry should be highlighted. Therefore, it 

is necessary to know its biochemical components and health-promoting activities. Almost all parts of 

European cranberry bush plant including Flowers, leaves, and bark have been used in folk medicine since 

a long time ago to contain large amounts of tannins, carotenoids, isovalerianic acid, saponins, and 

glycosides. Recently, bioactive compounds extracted from European cranberry bush have been used as raw 

material for the pharmaceutic industry to cure many diseases especially different types of cancer. This study 

aims to investigate various aspects of this precious plant to make it economically viable for commercial 

cultivation on large scale.  
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INTRODUCTION 

European cranberrybush 

(Viburnum opulus L.,)  with other names 

“snowball tree,  guelder-rose, cramp 

bark” is known as “Gilaburu” in Turkey 

and is a member of the Elderberry 

(Adoxaceae) family formerly in 

Honeysuckle (Caprifoliaceae) family 

(Velioglu et al., 2006; Cesoniene et al., 

2010; Capar et al., 2021; 

Zarifikhosroshahi et al., 2020). The 

European cranberrybush is native to 

Europe, Central Asia,  and northern 

Africa (Cesoniene and Daubaras 2006; 

Cesoniene et al., 2008), and is locally 

found as wild populations in the central, 

western, and northern provinces of 

Turkey, especially in Anatolia. V. 

lantana L., V. orientale Pallas and V. 

tinus L. are other species of Viburnum 

that are found in Turkey flora (Davis, 

1972; Davis, 1988; Baytop, 1999). 

Although the plant is well known in 

some provinces of Turkey where the 

plant is naturally found, it is less known 

in other provinces. The fruits of 

European cranberry bush are dark-red 

and contain high levels of polyphenols, 

including (+)- catechin, chlorogenic 

acid, (-)- epicatechin, proanthocyanidin, 

and quercetin. It is also a rich source of 

ascorbic acid, malic acid, and oxalic acid 

and contains (Capar et al., 2021, 

Zarifikhosroshahi et al., 2018). Due to 

the astringent taste of fruits, they are not 

preferred as fresh fruit and are usually 

consumed as jellies, marmalades, sauces, 

and beverages. However, the application 

of fruits as food either as edible products 

or as culinary ingredients is prevalent. 

Leaves, flowers and fruits, and barks of 

V.opulus have been used in folk 

medicine, especially in Turkey. 

Recently, attention to this plant has 

increased because it is preferred as a 

decorative ornamental plant with 

beautiful flowers as well as useful 

aspects for human health and nutrition 

(Ersoy et al., 2017; Akbulut et al., 2018; 

Zarifikhosroshahi et al., 2020). Free 

radicals which are produced in the body 

under normal metabolic conditions or 

through various external factors play an 

important role in the formation of many 

degenerative diseases such as cancer, 

and cardiovascular and nervous diseases. 

Although the harmful effects of free 

radicals are kept under control by natural 

defense systems in the body such as 

superoxide dismutase, glutathione 

peroxidase, catalase, peroxidase, etc, 

these defense mechanisms should also be 

supported by natural antioxidant 

compounds to be taken from the diet 

(Koca and Karadeniz, 2003). For this 

purpose, fruit and fruit juices are 

considered among the main natural 

antioxidant sources recommended to be 

included in a healthy diet. The fruits of 

European cranberry bush have high 

levels of natural antioxidant compounds 

besides having compounds with 

antiviral, antibacterial, and antibiotic 

properties (Yıldız and Ekici, 2019). 

Along with the fruit, the seeds of V. 

opulus also have a rich nutrient 

composition. The seeds of V. opulus 

have a much higher level of total 

phenolic content resulting in high 

antioxidant properties than fruit (Cam et 

al., 2007). The seeds have also been used 

to fertilize and feed the animals due to 

their nutritional contents as well as to 

cure illnesses. However, the application 

of seeds is predominant in painting as 

well as in the cosmetic industry 

(Yunusova et al., 2004), curing illnesses.  

The Morphology Of Plant And 

Breedıng Opportunıtıes 

The fruits of European cranberry 

bush are in a bundle with a cluster of 34-

54 dark-red color fruit grains. Due to its 

beauty during the flowering period, it 

was called "Gül Ebru" in the Seljuks and 

Ottomans empires which the name of 

Gilaburu in Turkey comes from (Iwai et 
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al., 2004; Fukuyama et al., 2005; Kim et 

al., 2005; Velioglu et al., 2006; 

Zayachkivska et al., 2006; Lavigne et al., 

2008; Bae et al., 2010; Cesoniene˙ et al., 

2010; Kalyoncu et al., 2013; 

Zarifikhosroshahi, 2015). V. opulus is a 

shrubby, fast-growing, white-flowered 

plant that can live up to 300 years thanks 

to its Suckers and starts to yield 3 years 

after planting (Çam 2005; Hızlısoy 

2009). The beautiful flowers and fruits of 

European cranberry bush stay on the tree 

in seasons from August to October even 

maybe in winter and make it to be 

evaluated as a preferred ornamental 

plant. The height of the European 

cranberry bush tree reaches 4 m. It is a 

multi-stemmed dense shrub but does not 

form thickets by spreading and form 

close branching (Yıldız and Ekici, 2019). 

V. opulus prefers soils rich in organic 

matter and needs plenty of water to grow 

well and sun to produce well-colored and 

quality fruit. Therefore, it grows on 

forest edges and areas where forests are 

sparse, mostly near water and in damp 

places (Zarifikhosroshahi, 2015). The 

leaves are opposite, crisscross with the 

next, toothed margins, sometimes 3 and 

sometimes 5 lobed, 3-veined, 5-10 cm 

long, and broadly shaped. There are 

some small stalkless glands up to 6 near 

the base of the leaf on the grooved 

reddish-green stalk. The groove in the 

leaf stalk is narrow and v-shaped (Figure 

1). In summer the leaves are green but 

become scarlet in Autumn (Ersoy et al., 

2017). 

 

 
Figure 1. The leaves of V. opulus (Anonymous, 2015) 

 

The flowers are creamy-white with and 7 

to 10 cm across. Flowering occurs in late 

May and June. Each bloom is composed 

of an outer ring of large, showy, and 

noticeable sterile flowers and an inner 

ring of tiny fertile ones with smaller 

florets including the white 5-parted 

corollas and small, green, 5-pointed 

lobes calyx. The florets in the 

reproductive inner ring have 5 stamens 

with white filaments and creamy-colored 

anthers. The stamens are spreading and 

placed alternately to the petals. The plant 

usually is self-sterile and needs nearby 

plants for pollination to produce a 

desirable yield (Figure 2; Kajszczak et 

al., 2020). The fruit is cluster-shaped and 

round and has hard seeds. The fruits 

ripen in September and October, and 

resemble the true cranberry in size and 

color but are more translucent when ripe. 

Although the species has potential for 

production on large scale for both 

landscape and its application in the food 

and pharmaceutic industry, it never 

developed into a commercial fruit crop 

(Figure 2; Zarifikhosroshahi, 2015; 

Akbulut et al., 2018).  
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Figure 2. The flowers and fruits of V. opulus (Anonymous, 2015) 

 

The Bıoactıve Compounds Of V. 

Opulus And Its Applıcatıon In The 

Pharmaceutıcal Industry  

To have economic justification for the 

cultivation of V. opulus fruit, its 

application in the foods and 

pharmaceuticals industry should be 

highlighted. V. opulus can be widely 

used in pharmacology. Therefore, it is 

necessary to have knowledge about its 

biochemical components and health-

promoting activities. There are several 

studies on the phytochemical profile of 

V. opulus. The fruits contain organic 

acids, polyphenolics, flavonoids, and 

anthocyanins. Fruits and fruit juices are 

the main natural sources of antioxidants, 

which are recommended to take place in 

a healthy diet (Leong and Shui 2002; 

Garcia-Alonso et al., 2004; Akbulut et 

al., 2018). Antioxidant properties of 

fruits come from the high levels of 

phenolic compounds and can be 

evaluated as a remedy for health 

problems (Arena et al., 2001; Netzel et 

al., 2002; Bermudez-Soto and Thomas-

Barberan, 2004). Studies proved that the 

fruits of V. opulus are applied to treat 

many diseases such as heart disease, 

coughs and colds, digestive troubles, and 

bleeding. The fruit juice of European 

cranberry bush with its unique taste and 

smell, has diuretic effects, meaning, it 

dissolves swelling and edema in the 

body, stimulates the kidneys and helps to 

remove waste products from the body 

besides inhibiting the spasms and uterine 

disease via sedative properties (Yürükür, 

1993; Zarifikhosroshahi, 2015; 

Zarifikhosroshahi et al., 2018; Koparal, 

2019). In addition, bioactive compounds 

in European cranberry bush confer anti-

inflammatory properties to it and 

promote blood glucose uptake in 

diabetics, improving lipid metabolism. 

The extracts of dried fruits have also 
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exhibited antimicrobial properties (Sadic 

et al., 2006). A cramp is a tissue spasm 

causing sudden and severe pain 

following contracts in muscles. A 

particularly common type of cramp 

occurs during sleep. The barks of 

European cranberry bush have 

prominent antispam features, which is 

why, V. opulus is sometimes called 

cramp bark in English. Some researchers 

reported that the extracts of V. opulus 

fruit have antimicrobial activity and may 

affect human pathogenic bacteria 

(Sagdic et al. 2006; Cesoniene et al., 

2012). Moreover, the bark and leaves of 

V. opulus contains pharmacologically 

important glycoside compounds such as 

vibumin, astmalin, a-amyrin and ß-

amyrin, oxalates, and paeonoside (Çam, 

2005). The results of some research in 

the United States showed that the 

consumption of 250 ml of European 

cranberry bush fruit juice per day has 

positive effects in reducing some tumors, 

due to its antioxidant compounds. It also 

has soothing, vascular width-regulating, 

skeletal and muscle-relaxing, and heart-

strengthening effects (Yao et al., 2004, 

Wang et al., 2011, Kraujalyte et al., 

2012). Due to containing acidic 

phytochemicals, the fruits of European 

cranberry bush have the ability to destroy 

the kidney stone through chemical 

dissolution. The stone dissolves within 

the urine without the need for surgery or 

the laser technique used today (Aksoy et 

al., 2004). Known as Tchervena Kalinka 

in Bulgaria and Pallone di Maggio in 

Italy; In Bulgaria, it is used to stop 

bleeding and in Italy, it is used to prevent 

miscarriage (Leporatti and Ivancheva, 

2003). The consumption of V. opulus 

relieves migraine and headaches 

(Milton, 1998). The fruit juices of V. 

opulus are consumed by Turkish people 

who live in the middle Anatolian region 

for preventing some stomach and kidney 

problems. European cranberrybush is 

commonly used in herbal medicine as a 

nerve sedative and antispasmodic in 

asthma and hysteria. Moreover, 

arabinose and rhamnose sugars in V. 

opulus stimulate the immune system by 

increasing the lysosomal enzyme 

secretion and phagocytosis of 

macrophages in the peritoneum (Aksoy 

et al., 2004; Çam 2005). However, the 

high level of vitamin C also strengthens 

the immune system. Among diseases, 

cancer is one of the most devastating 

ones that has affected millions of lives all 

over the world. Cancer is a genetic 

disease and is caused by mutations in 

genes controlling the function of cells 

(Rop et al., 2010; Khazir et al., 2014). 

There is a great interest in identifying the 

potential benefits of V. opulus and its 

extracts to treat different kinds of cancer.  

In a study, it was proved that the powder 

extracts of V. opulus suppress the 

proliferation and GSTP1 expression of 

breast cancer cells (MCF-7 cells), and 

this suppression is ascribed to both 

induction of apoptosis and DNA damage 

and may be appropriate for drug therapy 

efficacy at the molecular level (Kaan, 

2022). In another study, it was shown 

that the fruit juices of V. opulus may 

prevent colon cancer at the initiation 

stage (Wu et al., 2020). The seed oil of 

V. opulus exhibit excellent oxidative 

stability due to the high amount of 

tocopherols (vitamin E), carotenoids 

(provitamin A), and unsaturated fatty 

acids (Grebnava and Nesterova, 2006; 

Yang et al., 2011). Furthermore, Seed 

oils have also antimicrobial properties 

and oxidation stability effects.  Because 

of the nutrient composition of seed oil of 

V. opulus as well as its health benefits 

such as decreasing blood cholesterol 

levels, increasing immunity, and making 

the wall of blood vessels more elastic, 

recently, it has been receiving increased 

attention (Rop et al., 2010). Therefore, 

the seed oil of Viburnum opulus is 
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probably a preferred candidate for 

application in food industries, 

pharmaceuticals, and cosmetics in the 

near future (Capar et al., 2021). 

 

CONCLUSION 

European Cranberries contain 

diverse phytochemicals relevant to 

human health. There is not enough 

research on the species V. opulus fruit, 

which is of great importance in terms of 

human health and nutrition and its 

importance is increasing day by day both 

in the food and pharmaceutical industry. 

On the other hand, ecological changes 

upset the balance in the cultivation of 

horticultural plants. The need for the 

cultivation of plants with high potential 

for evaluating both healthy food and 

industry along with an assessment of 

agricultural waste is of importance for 

sustainable agriculture. Although cross-

breeding programs are needed to 

eliminate or descend unwanted 

characteristics and strengthen the desired 

aspects of fruits, there are limited studies 

on molecular approaches to identify the 

true-to-name of accessions despite 

enough diversity of European cranberry 

bushes accessions.  However, studies on 

productivity, fruit properties, and 

nutrient and bioactive components of V. 

opulus accessions leading to the 

selection of the most valuable clones and 

cultivars should be increased. 
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