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 European beech (Fagus sylvatica L.) is the 
most abundant tree species in Serbia and 
is highly interesting for both economic 
and ecological reasons.  
 
 
 
 

 It is well known that beech is a highly 
drought sensitive and its likely to suffer 
from climatic conditions prognosticated 
for the current century.  
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Objective of the investigation: 

 The present study was designed to 
define and compare antioxidant 
activity of leaf extracts of Fagus 
sylvatica L. from three different 
locations in Serbia (Tara, Kopaonik 
and Stara planina). Parameters of 
oxidative stress and pigment 
contents were also investigated. 
 



Parameters 
Oxidative stress: lipid peroxidation (LP) 
 
Drought stress: proline (Pro) 
 
Phenolic parameters (total phenols, flavonoids, tannins and 
proantocyanidines) 
 
Antioxidant activity (FRAP, PRAC, DPPH, OH, NO, O2

- RSC, ESR) 
 
Pigments (Chla, Chlb, Car) 

Extraction procedure for LP with TCA, for Pro with toluene  
and for pigments with acetone 

Phenolic parameters and antioxidant activity were analysed 
from ethanolic extracts 



       Polyphenolic parameters 

 



 



Contents of total phenols (a), flavonoids (b), 
tannins (c) and proanthocyanidins (d) 
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Antioxidant activity determination 

 FRAP method (Benzie&Strain, 1999.) 
 
 
 
 
 DPPH radical scavenging capacity (Blois, 1958;    Brand-

Williams et al. (1995) 



PRAC method 

- Cacig et al., 2006, In: Zbornik Matice srpske za prirodne nauke. 
-Popović et al, 2012, Food chemistry. 

A50 =
t
(standard)

t
(plant sample)

c
(standard)

m
(plant)

v
(standard)

v
(plant sample)

V
(extract)



Scavenging activities of extracts against DPPH∙ (a), FRAP-
ferric reducing antioxidant power (b) PRAC-permanganate 
reducing antioxidant capacity (c) 
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•OH (b), •NO (c), and O2
•-(d) antiradical power (ARP) 
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Contents of chlorophyll a (a), chlorophyll b (b) 
and carotenoids (c) 

 
b b 

a 

0

1

2

3

Kopaonik Tara Stara planina

C
h

la
, m

g
 g

-1
  

a 
c b 

a 

0

0,5

1

1,5

2

2,5

Kopaonik Tara Stara
planina

C
h

lb
, m

g
 g

-1
 

b 

b c 

a 

0

0,5

1

1,5

Kopaonik Tara Stara
planina

C
ar

,  
m

g
 g

-1
  

c 



Lipid peroxidation, contents of soluble proteins 
(a), and proline (b)  
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     Drought stress  
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Conclusion 
 Extract from Stara planina showed the highest LP, the lowest proline 

accumulation, lowest FRAP and PRAC values, the lowest DPPH 
antioxidant activity and the lowest polyphenol content. Results pointed 
out that beech population in Stara planina has been under negative 
influence of oxidative stress. 
 

 The highest accumulation of proline and high accumulation of MDA 
were observed in beech extract from Tara what pointed out adaptive 
responses of this Beech population on drought stress. 
 

 Extract from Kopaonik was characterized as containing the highest 
amount of phenols, flavonoids, tannins and proanthocyanidins.  Also, the 
lowest accumulation of MDA was observed in same extract, what 
indicated high oxidative stress tolerance. 



Final conclusion 

Chemical parameters such as 
LP, Pro and antioxidant activity 
are useful oxidative stress 
markers and markers for 
environmental stress. 
 
 
We can recomand these 
parameters as diagnostic critera 
for estimation of plant health and 
adaptation on abiotic stress.  



“If you cut down a 
forest, it doesn't 
matter how many 
sawmills you have 
if there are no more 
trees.” 

~ Susan George 
(social scientist and activist) 
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Thank you for your attention! 
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