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Plant development, harvest time and drying conditions, effects on product quality. 
Romanian – Norwegian small scale producer’s cooperation. 

Summary. In the present study we have assessed effects of biotic and abiotic factors on berry 
and herb quality in order to understand how we can obtain optimum quality of harvested produce 
for small scale harvesting and processing. 

Background.Recently, an increased interest and focus has been given to small fruits as bilberry 
(Vacciniummyrtilus) and a wide range of herbs both for the use in food produces as well as 
interest into the health effects. While harvesting and processing berries and herbs it is of great 
importance to get the highest possible quantity as well as to keep a high quality of the produce. 
From a number of studies on species as Achilleamillifolium, Rhodiolarosea and berries e.g. 
Vacciniummyrtilus and Berberis vulgariswe know that the quality and the content of metabolites 
in the plant changes with the stage of development at harvest (Prior et al. 1998, Rohloff et al. 
2000, Thomsen et al. 2012, Moghaddam et al. 2013) and differs between the different plant parts 
(Rohloff 1998, Roslon et al. 2011, Thomsen et al. 2012).   Also time of the day when the plants 
are harvested influences quality of the plant. Roslon et al. (2011) found the maximum quality 
values in Berberis vulgaris picked before sunrise, then decreasing until noon and then again 
increasing until sunset. The highest maturity index and anthocyanin content were obtained at an 
early picking, 07.00 o’clock and the lowest at 10.00 o’clock.  

Controlled postharvest treatment of the produce in order to retain good quality of the produce is 
very important. Drying is a common method used in herbs and also in berries for use in a 
number of products. It may also represent a low input conservation method for long time storage 
of products. Studies have shown that drying temperatures influence the concentration of 
secondary metabolites and quality of plants as e.g. Rhodiolarosea (Thomsen et al. 2012). In 
bilberry it was found that the degradation of 10 anthocyanins was greatly influenced by heating 
temperature (ref).  

Increasing population and high cost of fuels have created a need for alternative energy sources 
for amongst others drying of harvested produces. Solar food processing is an emerging 
technology with low fuel costs. A number of solutions and technical descriptions are available 
on the market (Eswara et al. 2013). 

In Romania and Norway collection of wild berries are part of the traditional food gathering 
culture and still important economically as well as for retaining public health. The species 
Bilberry (Vacciniummyrtilus) and Lingonberry (Vacciniumvitis-idaea) are both part widely 
found in both countries and has large potential for increased small scale business development.A 
high number of compounds are present in the berries. For health reasons compounds as 
phenolics and polyphenols has been given special focus in reason years. Relationship between a 
diet rich of phenolic compounds and reduced risk of cardiovascular diseases and lung cancer has 



been demonstrated. The most abundant phenolic classes in fruits are anthocyanins, flavonol 
glycosides, proanthocyanidins and hydroxycinnamic acids. Bilberries and lingonberries provide 
an important source of anthocyanins and flavonol glycosides in the traditional diet in Romania 
and in Norway.Polyphenols are secondary metabolites of plants and associated with defense 
mechanisms as against ultraviolet radiation or attack by pathogens. Polyphenols work as 
antioxidants and also valued for the potential human health benefits. Long term consumption of 
diets rich in plant polyphenols may protect against development of a number of serious diseases 
as cancers, cardiovascular diseases, diabetes, osteoporosis and neurodegenerative diseases. Other 
compounds as sugars and acids will play an important role for the taste of the berries.  

This project is important for small scale producers of berry and herb products. Business in this 
scale is found in both Romania as well as in Norway and we therefore aspect the results from 
this study to be of importance for producers in these countries.  

Study in the Dorna Mountains, Romania. 

In Romania in the Dorna district we have studied the effect of height above sealevel on 
Bilberryberries and leaves. The berry samples showed that the content of phenolics and total 
terpenes was highest at the lowest elevation (1250 m abs and 1350 m abs) while content of 
sugars seemed to be highest at the highest elevation (1700 m abs), the same accounted for 
alcohols.  In the leaves we saw a tendency to a higher content of total phenolics at the highest 
elevation (1700 m abs) and in general a higher content than in the berries.  

Material and method.Sampling was performed in the DornaMountains in the beginning of June 
2015. Samples sites were selected with approximately 100 masl’s difference, limited by the 
availability of berries at the site. At the site 850 masl we did not find berries enough for a sample 
but did a sampling of leaves. The samples were kept in plastic containers until processing. 
Berries and leaves were air dried at the Famdorna facilities. Leaves were strung together and 
hung on a string, while the berries were dried on netting frames in a drier constructed on the site 
(Fig..). The samples were analyzed at using the methods described in Rohloff et al. 2000, 
derivates + GC-MS profiling, total anthocyanins, phenols and antioxidants FRAP.  



 

Figure ..Drying of Bilberryberries and leaves at the Famdorna facilities. 

Berries.In the berry samples we found that the content of sugars varied with altitude and the 
highest content were found in the samples collected at 1700 maslthe same accounted for content 
of alcohols. For phenolic compounds, polyphenols and terpenes the highest content were found 
at the lowest altitude. 

Leaves.Content in leaves were in general lower than for the berry samples. Exception for the 
phenolics where further analyzes will show how this is reflected in the diversity of phenolics in 
leaves and berries.   

Table xx. Content in berries from Vacciniummyrtilus collected in Dorna(?) district. (mg/g DM)  

 850 masl 1250 masl 1350 masl 1450 masl 1600 masl 1700 masl 

Sugars - 202,55 259,15 215,12 236,68 276,13 

Alcohols - 6,50 6,16 3,44 9,07 17,95 

Phenolics - 17,91 2,41 2,81 1,85 1,90 

Terpenes - 0,20 0,20 0,069 0,098 0,058 

 

Table xx. Content in leaves from Vacciniummyrtilus collected in Dorna(?) district. (mg/g DM)  



 850 m 1250 m 1350 m 1450 m  1600 m 1700 m 

Sugars 46,28 54,16 42,75 47,22 40,40 52,23 

Acids 0,94 1,06 0,80 0,94 0,92 0,97 

Phenolics 14,41 15,22 13,96 16,29 14,82 23,05 

Terpenes 0,12 0,16 0,12 0,15 0,13 0,11 

Sterols 0,02 0,021 0,015 0,024 0,019 0,015 

 

 

Figure xx. Content of Anthocyanins in Bilberry, berries and leaves, at different altitude in the 
Dorna Mountains. 

Of the polyphenols quercetinis one the more importantin bilberries. We found the markedly 
highest in the samples collected at the lowest elevation (Table x). 

 



Studyon berry quality in Norway. In Norway experimental studies on the effect of harvest 
time and drying temperature in Bilberry and Lingonberry were performed.  

 

 

Fig  xx. Changes in chemical composition during the day sampled at five different times, in 
Bilberry (Vacciniummyrtilus) and Lingonberry (Vacciniumvitis-idaea L) 



Herbs. 

Summary.Results effects of genotype on plant development and content of aromatic 
compounds. 

Yarrow is a very old and well known medical plant, used for centuries for properties like  and 
was A variety of medical applications, cosmetic properties, and insect repellent functions have 
been related to several classes of secondary metabolites found in Achilleaspecies [see, e.g., 
Chandler et al. (1982) and Mitich (1990)]. The well-known medicinal use of these plants 
includes the prevention of infections and the treatment of wounds and fevers. They have also 
been found to have an effect against epilepsy and hemorrhage and in reducing hypertension. In 
plant growth studies inhibition of seed germination and insect repellent have been shown by 
using these species. The active constituents for most of the medicinal effects seem to be related 
to the volatile components in the essential oils and the sequiterpene lactones (Chandler et al., 
1982). The composition of the essential oil isolated from the aerial part of yarrow has been 
extensively studied over the years 
 

Material and Methods. SPME-GC-MS volatile profilering 

Table x. Content of essential oil during the flowering period in 9 clones of Yarrow collected at 
different geographical locations in Norway. 

 



 

 

Plant development, harvest time and drying conditions, effects on 
product quality. Romanian – Norwegian small scale producer’s 
cooperation. 
 
Summary. In the present study we have assessed effects of biotic and abiotic factors on 
berry and herb quality in order to understand how we can obtain optimum quality of 
harvested produce for small scale harvesting and processing. In Romania in the Dorna 
district we have studied the effect of height above sea level on Vaccinium 
myrtilus berries and leaves. The berry samples showed that the content of phenolics and 
total terpenes were highest at the lowest elevation (1250 m abs and 1350 m abs) while 
content of sugars seemed to be highest at the highest elevation (1700 m abs), the same 
accounted for alcohols.  In the leaves we saw a tendency to a higher content of total 
phenolics at the highest elevation (1700 m abs) and in general a higher content than in 
the berries. 
 
Table xx. Content in berries from Vaccinium myrtilus collected in Vatra Dornei district. (mg/g DM) 
  850 m 1250 m 1350 m 1450 m 1600 m 1700 m 
Sugars   202,55 259,15 215,12 236,68 276,13 
Alcohols   6,50 6,16 3,44 9,07 17,95 
Phenolics   17,91 2,41 2,81 1,85 1,90 
Terpenes   0,20 0,20 0,069 0,098 0,058 
  



Table xx. Content in leaves from Vaccinium myrtilus collected in Vatra Dornei district. (mg/g DM) 
  850 m 1250 m 1350 m 1450 m 1600 m 1700 m 
Sugars 46,28 54,16 42,75 47,22 40,40 52,23 
Acids 0,94 1,06 0,80 0,94 0,92 0,97 
Phenolics 14,41 15,22 13,96 16,29 14,82 23,05 
Terpenes 0,12 0,16 0,12 0,15 0,13 0,11 
Sterols 0,02 0,021 0,015 0,024 0,019 0,015 
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