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Abstract: The aim of the study was to evaluate the antioxidant activity of extracts of aerial tissues (i.e. flowers, 
leaves, stems, twigs and berries) of the mistletoe Loranthus europaeus that grow on oak trees in a natural forest, 
in the mainland of Greece. Total phenolic content and antioxidant potential of aerial issues of L. europaeus was 
evaluated by the Folin-Ciocalteu method, the Ferric reducing antioxidant power assay, the free radical DPPH· 
scavenging and the Co(II)/EDTA induced luminol plateau chemiluminescence assay. Extracts of twigs and stems 
of L. europaeus exhibited higher antioxidant activity in comparison to that of fruits, leaves and flowers. 
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1. Plant Source 
 
Loranthus europaeus Jacq. (Loranthaceae) is hemiparasitic mistletoe of South-Eastern 

Europe, Anatolia and South Russia [1, 2]. L. europaeus has a similar branching pattern to the 
evergreen mistletoe Viscum album L., but it is deciduous, yellow-berried mistletoe, with dull brown 
twigs, with flowers located in stipitate influoresences and respectively berries [3, 4]. L. europaeus 
grows mostly on branches of Quercus species [5, 6] and occasionally of chestnuts [7] as host trees. 

The alliance of oaks and mistletoes became a symbol of knowledge and strength, and it was 
aptly rendered in the word “Druid” (i.e. the oak-knower), which is derived from the Greek word for 
oak (δρυς) and the suffix-ίδης [8, 9]. Mistletoes on oaks had a symbolism and a healing status that is 
very interesting, because both species were highly prized by ancient people, alchemists and herbalists 
[10, 11]. Mistletoes were found at spots where there had been ancient settlements and the most 
powerful healing mistletoe species supposed to be the so called “golden bough”, i.e. golden-yellow-
berried mistletoe [12] that grew especially on oaks and in regions of Europe where the tribes 
originated [13]. 
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Although, the term mistletoe was originally applied to the evergreen, native species of Europe 
Viscum album [14], it broadly describes several hemiparasitic shrubs that grow attached to and within 
the branches of trees [15, 16, 17]. L. europaeus thrives on xylem sap diverted from hosts through 
direct xylem connections, with longitudinal strands, while there is not phloem link and exchange of 
photosynthates, thus its mineral nutrition is connected with the host tree [18, 19]. Mistletoes were 
recently recognized as ecological keystone species, in forests and woodlands worldwide [20, 21]. 

Tissues of mistletoes have been used for healing in traditional medicine and the most 
frequently studied species for antioxidants is the white-berried, evergreen V. album [22, 23, 24, 25], 
presumably because of its wide-ranging geographical distribution. In contrast, to the best of our 
knowledge the antioxidant potential of aerial tissues of Loranthus europaeus has not been hitherto 
reported. 

An investigation was initiated to evaluate the antioxidant properties of the neglected and 
poorly studied mistletoe Loranthus europaeus. Branches of Loranthus europaeus were pickled from 
old, deciduous oak tress, Quercus pubescens Willd., growing in the mainland of Greece (Natura 
GR2450002, E 22°15′, N 38°39′), early in May of 2009 and 2010. The plant material was identified by 
Dr. Theophanis Contsantinidis of the University of Athens, Department of Ecology and Systematics, 
Athens, Greece. Voucher specimens of the investigated species have been deposited at the herbarium 
of the Department of Botany, University of Athens. 

 
2. Previous Studies 
 
 In an early study [7], three flavonoids have been isolated from leaves of L. europaeus (i.e. 7-
methyl kaempferol, rharnnocitrin-3-0-rhamnoside and 7-methyl-quercetin derivatives). In another 
work related with flavonoids and terpenoids isolated from of L. europaeus, the tissues used for the 
crude extract were not mentioned [26]. 
 
3. Present Study 
 

Samples of immature berries, flowers, leaves, twigs and stems of L. europaeus were treated in 
the laboratory as described by previous investigators [26]. Pure antioxidants including gallic acid, 
caffeic acid and quercetin were tested at various concentrations; all chemicals and reagents used in this 
study were analytical grade and purchased from Sigma, Merck, Aldrich and Fluka. The total content of 
phenols was determined, in ethyl acetate (EtOAc) and methanol (MeOH) extracts according to the 
Folin-Ciocalteu method [27, 28] and the results were expressed as gallic acid equivalents (Table 1). 
The total phenolic content varied among the aerial tissues of L. europaeus. It ranged from 61 and 94 
mg of gallic acid/ g of tissue measured in flowers to 320 mg measured in twigs; the TP content 
ranging in the order twigs stems fruits  leaves flowers (Table 1). 

DPPH free radical scavenging activity (% DPPH inhibition) and antiradical activity by ferric 
reducing power (FRAP) assays were performed as it has been described by other investigators [27] 
and the results are expressed as ascorbic acid equivalents (AAE). The values obtained by DPPH assay 
varied from the highest (92%) DPPH inhibition for the twigs to the lowest (27 %) for the flowers 
(Table 1); the DPPH (%) inhibition was ranging in the order: twigs stems  leaves  fruits flowers. The 
same order was detected with the FRAP assay, with the exception of leaves and flowers. 

The antioxidant activity of grounded samples of all the aerial tissues was also determined 
using a highly sensitive, luminol chemiluminescence method [29, 30]. Values of IC50 of the extracts of 
Loranthus europaeus ranged from 24 for the fruits to 65 for the twigs. The results obtained from 
chemiluminescence, expressed in quercetin equivalents for each extract are shown in Table 1. the 
twigs extract was found to be 200 times more active than that of flowers and fruits. High correlation 
coefficients were obtained for all samples. The results might be useful for evaluating antioxidant 
efficiency, regarding the increased interest for antioxidants derived from natural resources; natural 
products are truly products of human knowledge [10, 31, 32]. 
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According to the best of our knowledge this is the first report on the antioxidant potential of 
all the aerial tissues of Loranthus europaeus. Further studies on the chemical composition of a larger 
number of samples from different locations and throughout the year is required to identify the active 
metabolites and the determination of the antioxidant profile of the tissues of the mistletoe Loranthus 
europaeus. 
 
Table 1. Total phenolic content (TPs) and antioxidant activity of MeOH and EtOAc extraxts of aerial 
tissues of Loranthus europaeus.  

  
Samples TPs 

(mg galic acid g-1 tissue)a 
FRAP 

(mM AAE) b 
DPPH 
(%) 

IC50
c, 

Correlation coefficient  
 MeOH extracts    

Fruits (berries)  226±4.3 37.99±0.2 86±0.5 36 ± 0.9 x 10-2,   0.98 
Flowers 94±3.3 22.87±0.4 79±0.9 57 ± 0.4 x 10-1,   0.98 
Leaves 158±1.5  14.47±0.3 86±0.2 24 ± 0.2 x 10-2,   0.99 
Twigs 320±9.0 57.33±0.5 92±0.8 65 ± 0.5 x 10-4,   0.99 
Stems 197±6.8 42.62±0.2 88±0.4 62 ± 0.5 x 10-4,   0.98 

 EtOAc extracts    
Fruits (berries) 222±5.3 27.79±0.7 47±0.5 24 ± 0.5 x 10-1,   0.96 
Flowers 61±2.8 11.20±0.6 38±0.2 46 ± 0.3 x 10-1,   0.97 
Leaves 161±7.2  28.27±0.2 86±0.4 46 ± 0.8 x 10-2,   0.98 
Twigs 313±8.0 40.10±0.6 92±0.7 49 ± 0.5 x 10-4,   0.97 
Stems 246±7.4 31.35±0.6 90±0.6 45 ± 0.8 x 10-4,   0.99 

Data presented here are means of three samples ±S.D., at 95% confidence intervals, and with a gallic acid equivalents, b ascorbic acid 
equivalents and c quercetin equivalents. 
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