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Abstract 
 The paper shows the test results of the propolis and pollen samples which have been 
collected as raw material by the beekeepers from various regions of western Romania. The samples 
were extracted with ethanol and the final samples were analyzed with the HPLC method. 
 Results lead to the conclusion that the enzyme activity of the propolis and pollen samples is 
modified under the effect of the ultraviolet UV-B type radiations on the plants, as well as their 
influence on the apiarian products resulted from the beekeepers from these geographical areas, in 
comparison with the investigated biological material. 
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INTRODUCTION 
 

Propolis and pollen samples have been collected as raw material by 
the beekeepers from various parts of western Romania. The samples were 
extracted with ethanol, and the final samples were analyzed with the HPLC 
method. 
 Propolis is considered as being a traditional natural medicine that is 
gaining more and more popularity with alternative therapies. Propolis is also 
called “bee clay” or “Romanian penicillin” (Ambasht et al, 1998). 
 Propolis is a resin-like material from the buds of poplar and cone-
bearing trees. 

Propolis has a long history of medicinal use, dating back to 350 
B.C., the time of Aristotle.  

Greeks have used propolis for abscesses; Assyrians have used it for 
healing wounds and tumors; and Egyptians have used it for mummification 
(Neacşu, 2002). It still has many medicinal uses today, although its 
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effectiveness has only been shown for a couple of them (Srawhi et al, 2012, 
Rajendiran et al, 2004, Markham et al, 1996, Simionocivi et al, 1983). 

Propolis is collected from tree sap and various other plants by 
honeybees. It contains a wide range of vitamins and minerals and is believed 
to be an antioxidant as well. Propolis may also be useful as an antibiotic and 
antifungal supplement with several potential health benefits (Villanueva et 
al, 2002).  

Many people ingest propolis tincture, a mixture of propolis extract 
and food-grade alcohol, because they believe it can ward off a number of 
illnesses from the common cold to cancer. The tincture can also be applied 
topically as a means to treat cuts, acne, and even scars (Marcucci, 1995, 
Strid et al, 1994, Strid et al 1992). The pollen is composed of a multitude of 
microscopic corpuscles, contained in the pollen sacs of the flower’s 
stamens’ arteries (Ahn et al, 2007). 
 Propolis supports the immune system in various ways. First, the 
antimicrobial properties suppress harmful bacteria and infections. Further, it 
actually stimulates the immune system and raises the body’s natural 
resistance (Ambasht, Agrawal, 1998) 
               The effect of the UV ultraviolet type radiations that influence the 
growth and development of the plants from different geographical regions 
has been investigated, so that the bees harvest pure and ecological products 
with a high content of vitamins (Bungău et al, 2011)  and minerals (Croci et 
al, 2010, Bungău, 2015, Bungău et al, 2011, Haro et al, 2000, Joean, 1997, 
Torabinejad et al, 1998). 
 We wanted to highlight the effect of the UV B ultraviolet type 
radiations on the plants, as well as their influence on the apiarian products 
resulted from the beekeepers from these geographical areas (Băra et al, 
2003). 
 The technical details are described in the article and the results 
conclude that the samples from the high mountainous area show the highest 
concentration of ascorbic acid and therefore have the best antioxidant effect 
(Alscher et al, 2002). 
 
MATERIALS AND METHODS 
 

Propolis usually contains a variety of chemical compounds, such as: 
polyphenols (flavonoids, phenolic acids and their esters), terpenoids, 
steroids and amino acids. The composition of the propolis depends on the 
vegetation from the collection areas  

The bee pollen contains the following substances: vitamins 
(provitamin A, vitamin A, vitamin B1, B2, B3, B5, B6, B12, vitamin C, D, 
E, F, H, K, PP and folic acid), minerals (calcium, phosphorus, potassium, 
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iron, copper, iodine, zinc, sulfur, sodium, chlorine, magnesium, 
molybdenum, selenium, bromine, silicium and titanium), amino acids, 
carbohydrates, fatty acids, enzymes, co-enzymes and various fats, minerals 
necessary to the body, even those minerals that are not usually found in 
dietary supplements sold in pharmacies (Antofie, 2010, Bungău, 2015, 
Bungău et al, 2011, Bungău et al, 2011, Bungău et al, 2003). 

The pollen and propolis samples were collected as raw materials by 
the beekeepers from: Arieşeni, Gurahonţ, Minis and Arad.  

The raw propolis was extracted with ethanol at a temperature of 
65ºC, during 24 hours, by default methods (Apel et al, 2004). 

The propolis must be ground well, the pollen must be put each in a 
mortar (to increase the contact surface with the alcohol and to aid the 
extraction process) and ethylic alcohol must be added of 80-90°, 3 parts 
propolis (i.e. pollen), 10 parts of ethylic alcohol must be added. These 
substances were left in the water bath at a temperature of 65 degrees, for 24 
hours (Băra et al, 2006, Băra et al, 2003).  

The ethanol suspension was separated by centrifugation for 10 
minutes at 1000 rpm, after which the obtained solution was vacuum filtered 
and analyzed on the HPLC.  
 
RESULTS AND DISSCUSIONS  
 
 One sample of pollen and propolis, from each of the three different 
regions of Romania, were analyzed through the HPLC method (Chen et al, 
2004), to highlight the ascorbic acid content. The obtained results can be 
found in Table 1. 
 

Table 1.  
Results obtained from the products collected from different areas 

The mountainous area (Gurahonţ, Arieşeni) 
Samples From the device 

[µg/L] 
By mass of the sample 

[µg/kg] 
Final result 

[mg/kg] 
pollen 1122.524 149669.9 149.6699 

propolis 1093.34 145778.7 145.7787 
Hillside area (Miniş) 

pollen  1112.01 149336.2 149.3362 
propolis 1022.11 144885.6 144.8856 

Lowlands (Arad) 
pollen  1001.01 148995.1 148.9951 

propolis   1013.02 144793.3 144.7933 
 

The effects of the ultraviolet UV radiations differ slightly, depending 
on the geographical region, due to the fact that at high altitudes (mountains) 
the ultraviolet radiations reaching the plants are smaller thus increasing the 
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ascorbic acid concentration for the pollen and propolis; a decrease in the 
ascorbic acid concentration, regarding the pollen and propolis collected by 
the bees was also observed.  

It can be noticed in the case of the samples collected from the 
hillside region, that the UV radiations have an increased effect on the plants; 
an even greater decrease in the ascorbic acid concentration can be noticed 
when analyzed samples were collected from the lowlands region, where the 
ultraviolet radiations have very intense effect on the plants. The color 
indicates its vegetal origin or its specific geographical area. 
 
CONCLUSIONS 
 
 The physiological and developmental processes of the plants are 
affected by the UVB radiations, even by the current UVB radiation levels.  

Despite the mechanisms to reduce or mitigate these effects and a 
limited ability to adapt to a high level of UVB radiations, the plants’ 
development may be directly  affected (Bogdanov, 2006).  

High quality pollen and propolis must not contain impurities, must 
not be collected from areas polluted with pesticides, insecticides, fertilizers, 
industrial pollutants, areas with high ultraviolet radiations, must not be 
contaminated radioactively, must not come from a hive where there have 
been used synthetic drugs or antibiotics (Brunchon-Harti et al, 1994).  

The pollen and propolis, due to the substances present in their 
composition, exhibit a wide biological activity, although not very high, and 
in order to obtain a highly therapeutic result, we must have quality products. 
 The effects of the ultraviolet radiations differ slightly, depending on 
the geographical region (Caldwell et al, 1989, Beggs et al, 1985), the values 
obtained from the measurements that were performed revealed that the 
samples collected from the highest area, namely the mountainous region 
Gurahonţ – Arieşeni has the highest content of ascorbic acid, respectively 
the best antioxidant activity. 
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