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ABSTRACT                        The biological and medical effects of bilberry fruit (Vaccinium myrtillus L.) are 
mainly due to high anthocyanin content of tissues. Calli containing anthocyanins, derived from 
bilberry plants, may represent a potential source of natural colouring matter, pharmaceutical 
and natural antioxidants. In the present study we investigated the occurrence of differences 
in elemental composition and antioxidant capacity of the three local populations of mountain 
bilberry collected in the western region of Romania (Arieseni, Retezat and Sebes Valley) in or-
der to compare the anthocyanin production of plant and callus tissues originated from various 
plant populations. It was found that K, Fe and Zn content was higher in calli than in intact plant 
leaves. The excess of latter two microelements, Fe and Zn can induce oxidative stress, and, as a 
result of the accumulation of reactive oxygen species, various antioxidant mechanisms. The total 
antioxidant capacity of callus cultures determined by FRAP method (ferric reducing antioxidant 
power) could be enhanced as a function of increasing adenine sulphate (AS) concentration in 
the culture medium and it depended on the origin of mother plants. The leaves of intact plants 
contained higher amount of total non-protein sulfhydryl groups than calli, and the decrease 
was especially significant in tissue cultures originated from the Retezat region. In contrast, 
depending on the AS concentration, the anthocyanin content could increase in callus cultures. 
The tissues originated from various populations exhibited different AS concentration optimum. 
This suggests that bilberry callus cultures can be a suitable source of the anthocyanins.
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Figure 1. The macroelement (K, Ca, Mg) content in the calluses and 
the leaves of mother plants of Vaccinium myrtillus L. originated from 
Arieseni, Retezat and Sebes Valley districts. The culture medium was 
supplemented with 40, 60 and 80 mg l-1 adenine sulphate (AS). Data 
are given in µmol g-1 DM (dry mass). 

Figure 2. The microelement (Cu, Zn, Fe) content in the calluses and 
the leaves of mother plants of Vaccinium myrtillus L. originated from 
Arieseni, Retezat and Sebes Valley districts. The culture medium was 
supplemented with 40, 60 and 80 mg l-1 adenine sulphate (AS). Data 
are given in µmol g-1 DM (dry mass).

Figure 3. The heavy metal (Ni, Cr, Cd, Pb) content in the calluses and 
the leaves of mother plants of Vaccinium myrtillus L. originated from 
Arieseni, Retezat and Sebes Valley districts. The culture medium was 
supplemented with 40, 60 and 80 mg l-1 adenine sulphate (AS). Data 
are given in µmol g-1 DM (dry mass).
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Table 1. Results of two-way ANOVA testing the effect of popu-
lation type and treatment on ferric reducing capacity (FRAP) 
and total non-protein thiol (GSH) content in Vaccinium myrtillus 
L.

Effect      FRAP GSH

Population F 2, 26 = 20.62*** F 2, 26 = 21.25***
Treatment F 3, 26 = 3.84* F 3, 26 = 31.62***
Popul. x treatm. F 6, 26 = 2.83* F 6, 26 = 2.63*

Significance levels are indicated by * and *** representing p< 0.05 and p< 
0.001.

Figure 4. The total antioxidant capacity (FRAP) of the calluses and 
mother plants (control) of Vaccinium myrtillus L. originated from Ari-
eseni (white column, V1), Retezat (grey column, V2) and Sebes Valley 
(black column, V3) districts. The culture medium was supplemented 
with 40, 60 and 80 mg l-1 adenine sulphate (AS). Data are given in 
µmol g-1 FW (fresh weight). Mean ±SD (n=3). Asterisk (*) refer to 
significant difference between control and treated plants within the 
same population, at p<0.05.

Figure 5. The total non-protein thiol content of the calluses (expressed 
in glutathione equivalents) and mother plants (control) of Vaccinium 
myrtillus L. originated from Arieseni (white column, V1), Retezat (grey 
column, V2) and Sebes Valley (black column, V3) districts. The culture 
medium was supplemented with 40, 60 and 80 mg l-1 adenine sulphate 
(AS). Data are given in µmol g-1 FW (fresh weight). Mean±SD (n=3).

Figure 6. The total anthocyanin content of  the calluses and mother 
plants (control) of Vaccinium myrtillus L. originated from Arieseni 
(white column, V1), Retezat (grey column, V2) and Sebes Valley (black 
column, V3) districts. The culture medium was supplemented with 40, 
60 and 80 mg l-1 adenine sulphate (AS). Data are given in µmol g-1 FW 
(fresh weight). Mean±SD (n=3). 
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Figure 7. Spearman’s Rank Correlation between the total anthocyanin 
content and FRAP in Vaccinium myrtillus L. tissues.


