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Souhrn 
 

Jakon (Smallanthus sonchifolius) ũĞ�ǀǇƚƌǀĂůĄ�ƌŽƐƚůŝŶĂ�ƉŽĐŚĄǌĞũşĐş�ǌ :ŝǎŶş��ŵĞƌŝŬǇ͕�ŬƚĞƌĄ�
se ĚşŬǇ ďŝŽůŽŐŝĐŬǇ�ĂŬƚŝǀŶşŵ�ůĄƚŬĄŵ�ŽďƐĂǎĞŶǉĐŚ�ǀ ŬŽƎĞŶŽǀǉĐŚ�ŚůşǌĄĐŚ�ŝ�ůŝƐƚĞĐŚ�Ă�ƐƚĞũŶĢ�ƚĂŬ�ĚşŬǇ�
ƉƎşǌŶŝǀĠŵƵ�ŶƵƚƌŝēŶşŵƵ�ƐůŽǎĞŶş�ŬŽƎĞŶŽǀǉĐŚ�Śůşǌ�ƎĂĚş�ŵĞǌŝ�ĨƵŶŬēŶş�ƉŽƚƌĂǀŝŶǇ͘� 

V ƚĞŽƌĞƚŝĐŬĠ� ēĄƐƚŝ� ĚŝƉůŽŵŽǀĠ� ƉƌĄĐĞ� ũĞ� ƵǀĞĚĞŶĂ� ŽďĞĐŶĄ� ĐŚĂƌĂŬƚĞƌŝƐƚŝŬĂ� ũĂŬŽŶƵ͕�
ǌĚƌĂǀŽƚŶş�ďĞŶĞĨŝƚǇ�ŝ� ũĞŚŽ�ǀǇƵǎŝƚş͘��ĄůĞ�ƐĞ�ǌĚĞ�ǌĂďǉǀĄ�ƉŽƉŝƐĞŵ�ŬůŽŶƽ�ƵĚƌǎŽǀĂŶǉĐŚ�ŶĂ�&ĂŬƵůƚĢ�
ƚƌŽƉŝĐŬĠŚŽ�ǌĞŵĢĚĢůƐƚǀş���h͕�ŚůĂǀŶĢ�ĐŽ�ƐĞ�ƚǉŬĄ�ůŝƐƚƽ͘�>ŝƐƚǇ�ũĂŬŽŶƵ�ƐĞ�ǀǇǌŶĂēƵũş�ǀǇƓƓşŵ�Žďsahem 
ďŝŽůŽŐŝĐŬǇ� ĂŬƚŝǀŶşĐŚ� ůĄƚĞŬ� Ɛ ĂŶƚŝŽǆŝĚĂēŶşŵŝ� ƷēŝŶŬǇ͘� DĞǌŝ� ƚǇƚŽ� ůĄƚŬǇ� ƉĂƚƎş� ĨĞŶŽůŝĐŬĠ� ŬǇƐĞůŝŶǇ�
a ĨůĂǀŽŶŽŝĚǇ͕�ƐƉĂĚĂũşĐş�ĚŽ�ƐŬƵƉŝŶǇ�ƉŽůǇĨĞŶŽůƽ͘�s ĚĂůƓş�ēĄƐƚŝ�ũĞ�ŶĂƐƚşŶĢŶĂ�ƉƌŽďůĞŵĂƚŝŬĂ�ƉƽƐŽďĞŶş�
ĂŶƚŝŽǆŝĚĂŶƚƽ�ǀƽēŝ�ǀŽůŶǉŵ�ƌĂĚŝŬĄůƽŵ͕�ŬƚĞƌĠ�ƐĞ�ŶĂĐŚĄǌş�ǀ organismech. 

WƌŽ� ĂŶĂůǉǌƵ� ůŝƐƚƽ� ďǇůŽ� ǀǇƉĢƐƚŽǀĄŶŽ� Ϯϱ� ƌƽǌŶǉĐŚ� ŬůŽŶƽ� ũĂŬŽŶƵ� ƉŽĐŚĄǌĞũşĐşĐŚ� ǌ Peru, 
�ŽůşǀŝĞ͕� �ŬǀĄĚŽƌƵ� Ă� EŽǀĠŚŽ� �ĠůĂŶĚƵ͘� Spektrofotometricky, za poƵǎŝƚş Folin-Ciocalteuova 
ēŝŶŝĚůĂ, ƐĞ� ƐƚĂŶŽǀŽǀĂů� ĐĞůŬŽǀǉ� ŽďƐĂŚ� ƉŽůǇĨĞŶŽůƽ� ǀ ƚĢĐŚƚŽ� ůŝƐƚĞĐŚ͘� EĂŵĢƎĞŶĠ� ŚŽĚŶŽƚǇ�
se ƉŽŚǇďŽǀĂůǇ�ǀ�ƌŽǌŵĞǌş�ŽĚ�ϳ͕ϯϭ�ŵŐ�'��ͬŐ�ĚŽ�ϯϯ͕Ϭϵ�ŵŐ�'��ͬŐ�ƐƵĐŚĠ�ŚŵŽƚǇ�Ă�ŵĞǌŝ�ŬůŽŶǇ�ďǇů�
ƉŽƚǀƌǌĞŶ� ƐƚĂƚŝƐƚŝĐŬǇ� ǀǉǌŶĂŵŶǉ� ƌŽǌĚşů͘� EĞũǀǇƓƓş� ŽďƐĂŚ� ƉŽůǇĨĞŶŽůƽ� ďǇů� ŶĂŵĢƎĞŶ� Ƶ� ůŝƐƚƽ� ŬůŽŶƽ�
PER 13, PER 12, PER 0ϰ� Ă� �K>� ϮϬ͘� �ĄůĞ� ĚŽƓůŽ� Ŭ ŵĢƎĞŶş� ĂŶƚŝŽǆŝĚĂēŶş� ĂŬƚŝǀŝƚǇ� ĞǆƚƌĂŬƚƽ� ůŝƐƚƽ�
za ƉŽƵǎŝƚş� ƌĂĚŝŬĄůƵ� �WW,͘� EĞũǀǇƓƓş� ĂŶƚŝŽǆŝĚĂēŶş� ĂŬƚŝǀŝƚƵ� ;ϲϴ͕ϯϲ� ŵŐ� ���ͬŐ� ƐƵĐŚĠ� ŚŵŽƚǇͿ�
ǀǇŬĂǌŽǀĂů� ŬůŽŶ� W�Z� ϭϮ͕� ŶĞũŶŝǎƓş� ĂŶƚŝŽǆŝĚĂēŶş� ĂŬƚŝǀŝƚƵ� ;ϭϮ͕ϭϭ� ŵŐ� ���ͬŐ� ƐƵĐŚĠ� ŚŵŽƚǇͿ� Ŭlon 
ECU 44. Mezi ŬůŽŶǇ�ďǇů�ƚĂŬĠ�ŶĂůĞǌĞŶ�ƐƚĂƚŝƐƚŝĐŬǇ�ǀǉǌŶĂŵŶǉ�ƌŽǌĚşů͘��ǇůĂ�ƉŽƚǀƌǌĞŶĂ�ƐƚƎĞĚŶĢ�ƐŝůŶĄ�
ǌĄǀŝƐůŽƐƚ� ;ƌ = 0,57) mezi ĐĞůŬŽǀǉŵ� ŽďƐĂŚĞŵ� ƉŽůǇĨĞŶŽůƽ� Ă� ĂŶƚŝŽǆŝĚĂēŶş� ĂŬƚŝǀŝƚŽƵ͘�
Ze statistŝĐŬĠ ĂŶĂůǉǌǇ�ďǇůŽ�ƚĂŬĠ�ǌũŝƓƚĢŶŽ͕�ǎĞ�ƉŽůǇĨĞŶŽůǇ ŵĂũş�z 32,8 % ǌĄƐůƵŚƵ ǌĂ�ĂŶƚŝŽǆŝĚĂēŶş�
ĂŬƚŝǀŝƚƵ� ůŝƐƚƽ͘� �ũŝƓƚĢŶĠ� ƌŽǌĚşůǇ� ǀ ŽďƐĂŚƵ� ƉŽůǇĨĞŶŽůƽ� ŝ� ĂŶƚŝŽǆŝĚĂēŶş� ĂŬƚŝǀŝƚĢ� ŵĞǌŝ� ůŝƐƚǇ� ũĂŬŽŶƵ�
ŵŽŚŽƵ�ďǉƚ�ƵǎŝƚĞēŶĠ�Ŭ ĚĂůƓşŵƵ�ƓůĞĐŚƚĢŶş�Ă�ƉĢƐƚŽǀĄŶş͘� 
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Substances contained in the leaves of yacon 
 

 
Summary 
 

Yacon (Smallanthus sonchifolius) is a perennial plant native to the Andean regions 
of South America. Yacon can be considered a novel functional food because of the bioactive 
compounds contained in tuberous roots and leaves as well as the great nutritional 
composition of its tuberous roots.  

The theoretical part of the thesis presents the general description of yacon, health 
benefits and its use. It also deals with the description of clones maintained at the Faculty 
of Tropical Agriculture under the Czech University of Life Sciences in Prague. It is especially 
focused on yacon leaves. Yacon leaves are characterized by a higher content of biologically 
active compounds with an antioxidant effects. These substances include phenolic acids and 
flavonoids, which belong to the group of polyphenols. The next section contains a detailed 
analysis of how antioxidants work against free radicals found in organisms. 

25 different yacon clones and its leaves originating from Peru, Bolivia, Ecuador 
and New Zealand were grown and analysed. The total polyphenol content of leaves was 
determined spectrophotometrically using the Folin-Ciocalteu reagent. The measured values 
ranged from 7.31 mg GAE/g to 33.09 mg GAE/g of dry matter and a significant difference was 
confirmed between the clones. The highest content of polyphenols was measured in leaves 
of clones PER 13, PER 12, PER 04 and BOL 20. Furthermore, the antioxidant activity of leaf 
extracts was measured using the DPPH radical method. Clone PER 12 showed the highest 
antioxidant activity (68.36 mg AAE/g dry matter), and clone ECU 44 had the lowest antioxidant 
activity (12.11 mg AAE/g dry matter). A statistically significant difference was also found 
between the clones. The statistical analysis found the positive correlation 
(r = 0.57; r2 = 32,8 %) between polyphenols and antioxidant activity in yacon leaves. 
The observed differences between polyphenol content and antioxidant activity could be 
useful for further breeding and cultivation. 
 
Keywords: antioxidants; DPPH; Folin-Ciocalteu reagent; gallic acid; clone 
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1 jǀŽĚ 

WŽ�ĚĞƐĞƚŝůĞƚş� ƐĞ� ƌŽƐƚůŝŶĄŵ�ǀĢŶƵũĞ�ƉŽǌŽƌŶŽƐƚ� ũĂŬŽ�ĚƽůĞǎŝƚĠŵƵ�ǌĚƌŽũŝ�ďŝŽůŽŐŝĐŬǇ�ĂŬƚŝǀŶşĐŚ�
ůĄƚĞŬ͕� ŬĚĞ� ŵĞǌŝ� ŶĞũǀǉǌŶĂŵŶĢũƓş� ƉĂƚƎş polyfenoly Ɛ� ƉƌŽŬĄǌĂŶǉŵŝ antioxidaēŶşŵŝ� ƷēŝŶŬǇ�
(Cory et al. 2018). 

sǇƵǎŝƚş� ƉƎşƌŽĚŶşĐŚ� ĂŶƚŝŽǆŝĚĂŶƚƽ� ǀ� ƉŽƚƌĂǀŝŶĄƎƐŬĠŵ͕� ŬŽƐŵĞƚŝĐŬĠŵ� Ă� ĨĂƌŵĂĐĞƵƚŝĐŬĠŵ 
ƉƌƽŵǇƐůƵ�ŵƽǎĞ�ďǉƚ�ǀǉǌŶĂŵŶŽƵ ĂůƚĞƌŶĂƚŝǀŽƵ�ƐǇŶƚĞƚŝĐŬǉŵ�ĂŶƚŝŽǆŝĚĂŶƚƽŵ�ĚşŬǇ ũĞũŝĐŚ�ŶŝǎƓş�ĐĞŶĢ͕�
ƉƎŝƌŽǌĞŶĠŵƵ�ǀǉƐŬǇƚƵ�ŝ�ďĞǌƉĞēŶĠŵƵ�ƉƽƐŽďĞŶş�ŶĂ�ůŝĚƐŬǉ�ŽƌŐĂŶŝƐŵƵƐ�(Russo et al. 2015a).  

Smallanthus sonchifolius [(Poepp. a Endl.) H. Robinson], znĄŵǉ� ũĂŬŽ� ũĂŬŽŶ͕� ũĞ�ƉƽǀŽĚŶş�
ĂŶĚƐŬǉ�ƌŽƐƚůŝŶŶǉ�ĚƌƵŚ�ƉĂƚƎşĐş�ĚŽ�ēĞůĞĚŝ�ŚǀĢǌĚŶŝĐŽǀŝƚǉĐŚ�(Asteraceae)͕�ŬƚĞƌǉ�ŽďƐĂŚƵũĞ�ƚǇƚŽ�ůĄƚŬǇ�
jak v ŚůşǌĄĐŚ͕�ƚĂŬ�ůŝƐƚĞĐŚ (Russo et al. 2015a). 

Listy jakonu ƐĞ�ǀǇƵǎşǀĂũş�Ŭ ƉƎşƉƌĂǀĢ�ƚƌĂĚŝēŶşŚŽ�ůĠēŝǀĠŚŽ�ēĂũĞ͕�ŬƚĞƌǉ�ŵƽǎĞ�ďǉƚ�ƵǎŝƚĞēŶǉ�ƉƌŽƚŝ�
ƌƽǌŶǉŵ�ĐŚƌŽŶŝĐŬǉŵ�ŽŶĞŵŽĐŶĢŶşŵ͕�ũĂŬŽ�ũĞ�ĐƵŬƌŽǀŬĂ�ēŝ�ƌƽǌŶĠ�ƉŽƌƵĐŚǇ�ůĞĚǀŝŶ͘�� ƚŽŚŽƚŽ�ĚƽǀŽĚƵ�
si listy jakonu v ƉŽƐůĞĚŶş�ĚŽďĢ�ǌşƐŬĂůǇ vysokou pozornost (Khajehei et al. 2017). 

FenolŝĐŬĠ�ŬǇƐĞůŝŶǇ�Ă�ĨůĂǀŽŶŽŝĚǇ�ũƐŽƵ�ŚůĂǀŶşŵŝ�ƐŬƵƉŝŶĂŵŝ�ƚǀŽƎşĐş�ƉŽůǇĨĞŶŽůǇ͘��ǆŝƐƚƵũĞ�ƐƚĄůĞ�
ǀşĐĞ�ƐƚƵĚŝş͕�ŬƚĞƌĠ�ƉŽƚǀƌǌƵũş�ũĞũŝĐŚ�ǌĚƌĂǀŽƚŶĢ�ƉƌŽƐƉĢƓŶĠ�ƷēŝŶŬǇ�ŶĂ�ŽƌŐĂŶŝƐŵƵƐ͘�:ƐŽƵ�ǀǉǌŶĂŵŶĠ�
z ŚůĞĚŝƐŬĂ�ĂŶƚŝŽǆŝĚĂēŶşch ƷēŝŶŬƽ͕�ŬĚǇ�ũĞũŝĐŚ�ŚůĂǀŶşŵ�ƷŬŽů�ũĞ�ǌŚĄƓĞƚ�ǀŽůŶĠ�ƌĂĚŝŬĄůǇ͘�DĞǌŝ�ǌŶĄŵĠ�
Ă�ŶĞũēĂƐƚĢũŝ�ĚŝƐŬƵƚŽǀĂŶĠ�ǀŽůŶĠ�ƌĂĚŝŬĄůǇ�ŝ�ůĄƚŬǇ�ŶĞƌĂĚŝŬĄůŽǀĠ�ƉŽǀĂŚǇ�ƉĂƚƎş�ƚǌǀ͘�ƌĞĂŬƚŝǀŶş�ĨŽƌŵǇ�
ŬǇƐůşŬƵ�Ă�ĚƵƐşŬƵ�;ZK^͕�ZE^Ϳ͕�ŬƚĞƌĠ�mohou ŽƌŐĂŶŝƐŵƵƐ�ŽǀůŝǀŸovat v ŶĞŐĂƚŝǀŶşŵ�ƐůŽǀĂ�ƐŵǇƐůƵ͘ 
WƎşũĞŵ� ĂŶƚŝŽǆŝĚĂŶƚƽ� ǀ ƉŽƚƌĂǀĢ� ũĞ� ƚĞĚǇ� ĚƽůĞǎŝƚǉ͕� ƉƌŽƚŽǎe v ŶĢŬƚĞƌǉĐŚ� ƉƎşƉĂĚĞĐŚ� ŽƌŐĂŶŝƐŵƵƐ�
ƉŽŵŽĐş� ƐǀǉĐŚ� ǀůĂƐƚŶşĐŚ�ŵĞĐŚĂŶŝƐŵƽ� ŶĞĚŽŬĄǎĞ� ŽĚŽůĄǀĂƚ� ŵŶŽǎƐƚǀş� ǀŽůŶǉĐŚ� ƌĂĚŝŬĄůƽ (Dalle-
Donne et al. 2006; Pham-Huy et al. 2008).  
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2 sĢĚĞĐŬĄ�ŚǇƉŽƚĠǌĂ�Ă�ĐşůĞ�ƉƌĄĐĞ 

,ǇƉŽƚĠǌǇ 
1) ZƽǌŶĠ�Ŭlony jakonu ǀǇŬĂǌƵũş�ŽĚůŝƓŶĠ�ŵŶŽǎƐƚǀş�ĂŶƚŝŽǆŝĚĂēŶĢ�ƉƽƐŽďşĐşĐŚ�ůĄƚĞŬ. 
2) �ŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚĂ�ĞǆƚƌĂŬƚƽ�ǌ ůŝƐƚƽ�ũĂŬŽŶƵ�ƐĞ�ůŝƓş. 
3) KďƐĂŚ�ĐĞůŬŽǀǉĐŚ�ƉŽůǇĨĞŶŽůƽ�ƐĞ�ǀ extraktech z ůŝƐƚƽ�ũĂŬŽŶƵ�ůŝƓş. 
4) �ǆŝƐƚƵũĞ�ǌĄǀŝƐůŽƐƚ�ŵĞǌŝ�ĐĞůŬŽǀǉŵ�ŵŶŽǎƐƚǀşŵ�ƉŽůǇĨĞŶŽůƽ�Ă�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚŽƵ. 

 
�şůĞ�ƉƌĄĐĞ 

1) �ŚĂƌĂŬƚĞƌŝƐƚŝŬĂ�Ă�ƉŽƌŽǀŶĄŶş�ũĞĚŶŽƚůŝǀǉĐŚ�ŬůŽŶƽ�ũĂŬŽŶƵ�ŶĂ�ǌĄŬůĂĚĢ�ůŝƚĞƌĄƌŶş�ƌĞƓĞƌƓĞ͘ 
2) ^ƚĂŶŽǀĞŶş�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚǇ�Ƶ�ĞǆƚƌĂŬƚƽ�ǌ ůŝƐƚƽ�ũĂŬŽŶƵ͘� 
3) WŽƌŽǀŶĄŶş�ŽďƐĂŚƵ�ƉŽůǇĨĞŶŽůƽ�Ă�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚǇ�Ƶ�ĞǆƚƌĂŬƚƽ�ǌ ůŝƐƚƽ� ƌƽǌŶǉĐŚ�ŬůŽŶƽ�

jakonu.  
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3 >ŝƚĞƌĄƌŶş�ƌĞƓĞƌƓĞ 

3.1 Charakteristika jakonu  

Jakon lat. Smallanthus sonchifolius, z ēĞůĞĚŝ ŚǀĢǌĚŶŝĐŽǀŝƚĠ� (Asteraceae, Heliantheae), 
ƉĂƚƎş�ŵĞǌŝ�ƚƌĂĚŝēŶş�ŽŬŽƉĂŶŝŶƵ�ƉŽĐŚĄǌĞũşĐş�ǌ :ŝǎŶş��ŵĞƌŝŬǇ͕�ŬŽŶŬƌĠƚŶĢ�ǌ�ƉŽŚŽƎş��ŶĚ͕�ŬĚĞ�ƐĞ�ƐƚĄůĞ�
ƉŽǀĂǎƵũĞ�ǌĂ�ǌĄŬůĂĚŶş�ƉŽƚƌĂǀŝŶƵ�ƉƌŽ�ŵşƐƚŶş�ƐƉŽƚƎĞďƵ. V ĚŶĞƓŶş�ĚŽďĢ�se jakon ŬƌŽŵĢ�ǌĞŵş�:ŝǎŶş�
�ŵĞƌŝŬǇ� ƉĢƐƚƵũĞ� ƚĂŬĠ� ǀĞ� ^ƉŽũĞŶǉĐŚ� ƐƚĄƚĞĐŚ� aŵĞƌŝĐŬǉĐŚ͕� �şŶĢ͕� <ŽƌĞi, Tchaj-ǁĂŶƵ͕� EŽǀĠŵ�
�ĠůĂŶĚƵ͕� :ĂƉŽŶƐŬƵ�Ă� ƚĂŬƚĠǎ� ǀ ŶĢŬƚĞƌǉĐŚ� ƐƚĄƚĞĐŚ��ǀƌŽƉǇ ǀēĞƚŶĢ��ĞƐŬĠ� ƌĞƉƵďůŝŬǇ (viz Obr. 1) 
(Cruz et al. 2020; Wagner et al. 2019).   

 
              Obr. 1 - WĢƐƚŽǀĄŶş�ũĂŬŽŶƵ ǀ�ƌƽǌŶǉĐŚ�ēĄƐƚĞĐŚ�ƐǀĢƚĂ�;KũĂŶƐŝǀƵ�Ğƚ�Ăů͘�ϮϬϭϭͿ 

:ĂŬŽŶ�ƉĂƚƎş�ŵĞǌŝ� ǀǇƚƌǀĂůĠ� ďǇůŝŶǇ͕� ũĞŚŽǎ� ǀǉƓŬĂ�ŵƽǎĞ�ĚŽƐĂŚŽǀĂƚ� Ăǎ�ϯ�ŵĞƚƌƽ� ǀ ĂŶĚƐŬǉĐŚ�
ƉŽĚŵşŶŬĄĐŚ� (ĚşŬǇ� ƉƎşǌŶŝǀĠŵƵ� ŚŽƌƐŬĠŵƵ� ŬůŝŵĂƚƵͿ, v �ǀƌŽƉĢ� ĚŽƌƽƐƚĄ� ǀĢƚƓŝŶŽƵ� ĚŽ� ǀǉƓŬǇ�
1,5 metru. ZŽƐƚůŝŶĂ� ƐĞ� ƐŬůĄĚĄ� ǌ ŶĂĚǌĞŵŶşĐŚ� Ă� ƉŽĚǌĞŵŶşĐŚ� ƐƚŽŶŬƽ͕� ŬĚĞ� ƐǀƌĐŚŶş� ƐƚŽŶŬǇ� jsou 
ďŽŚĂƚĢ� ƌŽǌǀŝŶƵƚĠ͕� ŶĞũēĂƐƚĢũŝ� ǀ ƉŽēƚƵ� ƚƎş� Ăǎ� ƉĢƚŝ� ƐƚŽŶŬƽ� ŶĂ� ũĞĚŶƵ� ƌŽƐƚůŝŶƵ� Ă� ŶĞƐŽƵ� ǀƐƚƎşĐŶĢ�
ƉŽƐƚĂǀĞŶĠ�ůŝƐƚǇ͘�jůŽŚŽƵ�ƉŽĚǌĞŵŶşĐŚ�ƐƚŽŶŬƽ�ũĞ�ƚǀŽƌďĂ�ĚǀŽƵ�ƚǇƉƽ�Śůşǌ (viz Obr. 2), kde jeden typ 
ƐůŽƵǎş Ŭ� ƌŽǌŵŶŽǎŽǀĄŶş� ƌŽƐƚůŝŶǇ͕� ĚƌƵŚǉ� ũĞ� ǌĄƐŽďŶşŵ�ŽƌŐĄŶĞŵ�Ă� ƐŬůşǌş� ƐĞ�ƉƌĄǀĢ� ke konzumaci 
(&ĞƌŶĄŶĚĞǌ�Ğƚ�Ăů͘�ϮϬϭϬ).  

JakŽŶ� ũĞ� ǀǇƐŽĐĞ� ĂĚĂƉƚĂďŝůŶş� ŶĂ� ƌƽǌŶĄ� ƉŽĚŶĞďş� Ɛ� ƚĞƉůŽƚŶşŵŝ� ƉŽĚŵşŶŬĂŵŝ� ǀ� ƌŽǌŵĞǌş�
od 0 Σ� ĚŽ�Ϯϰ�Σ�. <�ŶĞũůĞƉƓşŵƵ�ƌƽƐƚƵ�Ă�ǀǉǀŽũŝ�Śůşǌ�ĚŽĐŚĄǌş�ǀ�ŶĂĚŵŽƎƐŬǉch ǀǉƓŬĄĐŚ ŵĞǌŝ�ϴϬϬ�Ăǎ�
2000 metry ŶĂĚ� ŵŽƎĞŵ� Ă� ƐƚƌŝŬƚŶĢ� ŶĞǀǇǎĂĚƵũĞ� ŬŽŶŬƌĠƚŶş� ƚǇƉ� ƉƽĚǇ� ƉƌŽ� ũĞŚŽ� ƌƽƐƚ͕� ĂǀƓĂŬ�
preferuje ŚůŝŶŝƚŽƉşƐēŝƚŽƵ ƉƽĚu bohatou na humus (Contreras-Puentes Θ��ůǀşǌ-Amador 2020). 
V ĞǀƌŽƉƐŬǉĐŚ�ƉŽĚŵşŶŬĄĐŚ� ƐĞ�ŵƵƐş� ǀŚŽĚŶĢ�ŽĚŚĂĚŶŽƵƚ�ĚŽďĂ� ƐŬůŝǌŶĢ͕�ƉƌŽƚŽǎĞ� ũĂŬŽŶ� je velmi 
ŶĄĐŚǇůŶǉ�ŶĂ�ƌĂŶŶş�ŵƌĂǌşŬǇ͕�ŬƚĞƌĠ�ŵŽŚŽƵ�ǌƉƽƐŽďŽǀĂƚ�ƉŽƓŬŽǌĞŶş�ŶĂĚǌĞŵŶşĐŚ�ƐƚŽŶŬƽ�ŝ�ƉƌĂƐŬĄŶş�
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ƉŽĚǌĞŵŶşĐŚ� Śůşǌ͘��ƽůĞǎŝƚǉŵ� ĨĂŬƚŽƌĞŵ� ƌƽƐƚƵ� ďŝŽŵĂƐǇ� ŝ� ŬŽƎĞŶŽǀǉĐŚ� Śůşǌ� ũĞ� ƉƌĂǀŝĚĞůŶǉ ƉƎşƐƵŶ�
vody (:ƽǌů�Θ��ůǌŶĞƌ�ϮϬϭϰͿ.  

 

Obr. 2 ʹ :ĞĚŶŽƚůŝǀĠ�ēĄƐƚŝ�ũĂŬŽŶƵ (Whitson 2014) 

3.1.1 DŽƌĨŽůŽŐŝĞ�ůŝƐƚƽ�Ă�ŬǀĢƚƽ 

�Ğ�ƐƚŽŶŬƽ�ũĂŬŽŶƵ�ǀǇƌƽƐƚĂũş�ǀƐƚƎşĐŶĢ�ƉŽƐƚĂǀĞŶĠ�tmavozelenĢ Ăǎ�ƉƵƌƉƵƌŽǀĢ�ǌĂďĂƌǀĞŶĠ listy 
(viz Obr. 3). :ƐŽƵ�ƉƌƽŵĢƌŶĢ�ϭϳ�Đŵ�ĚůŽƵŚĠ�Ă�Ăǎ�ϭϯ�Đŵ�ƓŝƌŽŬĠ�ǀĞ�ƐƚƎĞĚŶş�ēĄƐƚŝ�ēĞƉĞůĞ. Jejich tvar 
ũĞ� ǀĞũēŝƚǉ� Ăǎ�ŵşƌŶĢ� ŬŽƉŝŶĂƚǉ͕� ŶĂ� ǀƌĐŚŽůƵ� ƓƉŝēĂƚǉ͕� ƐĞ� ǌƵďĂƚǉŵŝ� ŽŬƌĂũŝ͘� EĂ� ĚŽůŶş� ēĄƐƚŝ� ůŝƐƚƽ se 
ŶĂĐŚĄǌĞũş�ďŽēŶş�ŬƎşĚůĂ͕�ŬƚĞƌĄ�ƚǀŽƎş ŽƵƓŬĂ�ŶĂ�ďĄǌŝ�ůŝƐƚƵ͘�>ŝƐƚǇ�ũƐŽƵ�ŶĂ�ƐƉŽĚŶş� ŝ�ƐǀƌĐŚŶş�ƉŽŬŽǎĐĞ�
huƐƚĢ� ƉŽƐĞƚĠ� ĨŝĂůŽǀĢ� ǌďĂƌǀĞŶǉŵŝ� trichomy. PŽĚşůĞũş� se ŶĂ� ƐǇŶƚĠǌĞ� ƌƽǌŶǉĐŚ� ĐŚĞŵŝĐŬǉĐŚ�
ƐůŽƵēĞŶŝŶ͕�ŬƚĞƌĠ�ũƐŽƵ�ǀĞůŵŝ�ĚƽůĞǎŝƚĠ�ǀ ƉƎşƉĂĚĢ�ŝŶƚĞƌĂŬĐş rostliny ;,ŽŶŽƌĠ�Ğƚ�Ăů͘�ϮϬϭϱͿ.  

 
 
 
 
 
 
 
 
 
 

 
 
 
  
 

  Obr. 3 - Listy jakonu (Peirce 2021) 
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EĄƉĂĚŝƚǉŵ͕� ǎůƵƚĢ� Ăǎ� ƐǀĢƚůĞ�ŽƌĂŶǎŽǀĢ� ǌďĂƌǀĞŶǉŵ�ŬǀĢƚĞŶƐƚǀşŵ� ũĞ�ƷďŽƌ͕� ŬƚĞƌǉ� ũĞ� ƚǀŽƎĞŶ�
ĚǀĢŵĂ�ƚǇƉǇ�ŬǀĢƚƽ͘�16 jazykovitǉĐŚ ƐĂŵŝēşĐŚ�ŬǀĢƚƽ ƐĞ�ŶĂĐŚĄǌş�ŶĂ�ŽŬƌĂũi ŬǀĢƚĞŶƐƚǀş͕�ǀǇǌŶĂēƵũş�ƐĞ�
ƉƎĞǀĄǎŶĢ� ĚǀĢŵĂ� ŶĞďŽ� ƚƎĞŵŝ� ǌƵďǇ� Ă� ĚŽƌƽƐƚĂũş� ĐĐĂ� ĚŽ� ϭϮ� ŵŵ͘� EĂŽƉĂŬ� ϴϬ� Ăǎ� ϵϬ� ƐĂŵēşch 
ŬŽƚŽƵēŽǀŝƚǉĐŚ ŬǀĢƚƽ� ƐĞ�ŶĂĐŚĄǌş�ƵƉƌŽƐƚƎĞĚ�ŬǀĢƚĞŶƐƚǀş, ũƐŽƵ�ĂƐŝ�ϳ�ŵŵ�ĚůŽƵŚĠ Ă�ŽďƐĂŚƵũş�ƉĢƚ�
ƚǇēŝŶĞŬ�Ɛ ǀŽůŶǉŵŝ�ŶŝƚŬĂŵŝ (viz Obr. 4) (Dostert Ğƚ�Ăů͘�ϮϬϬϵ͖�/ůůĠƓ�Ğƚ�Ăů͘�ϮϬϭϵͿ.  

WůŽĚĞŵ�ũƐŽƵ�ƚŵĂǀĢ�ŚŶĢĚĠ�ŶĂǎŬǇ�ĞůŝƉƐŽŝĚŶşŚŽ�ƚǀĂƌƵ�Ɛ ŚůĂĚŬŽƵ�ƉŽŬŽǎŬŽƵ͕�ĂƐŝ�Ϯ�ŵŵ�ǀĞůŬĠ 
(Dostert et al. 2009).  
    
 

 

 

 

 

 

 

 

 

     

3.1.2 Morfologie Śůşǌ 

Jakon ũĞ� ƐĐŚŽƉĞŶ� ǀǇƚǀĄƎĞƚ� ǌ ƉŽĚǌĞŵŶşĐŚ� ƐƚŽŶŬƽ� ĚǀĂ� ƚǇƉǇ� Śůşǌ� ʹ ƚǌǀ͘� ƐƚŽŶŬŽǀĠ�
a ŬŽƎĞŶŽǀĠ�ŚůşǌǇ (viz Obr. 5).  

^ƚŽŶŬŽǀĠ�ŚůşǌǇ neboli kaudexy, ũƐŽƵ�ǀǉǌŶĂŵŶĠ�ǌ ĚƽǀŽĚƵ�ǀĞŐĞƚĂƚŝǀŶşŚŽ�ƌŽǌŵŶŽǎŽǀĄŶş�
ƌŽƐƚůŝŶǇ͘�:ĞĚŶĄ�ƐĞ�Ž�ƵǎƓş͕�ŵĞŶƓş�ŚůşǌŬǇ͕�ŬƚĞƌĠ�ǀǇƚǀĄƎĞũş�ƐƉĞĐŝĄůŶş�ŽēŬĂ�ŶĂ�ƉŽŬŽǎĐĞ͕�ǌĞ�ŬƚeƌǉĐŚ�jsou 
ŶŽǀĠ�ƌŽƐƚůŝŶǇ ƐĐŚŽƉŶĠ�ǀǇŬůşēŝƚ ;sĂůĞŶƚŽǀĄ�Θ�hůƌŝĐŚŽǀĄ�ϮϬϬϯͿ. 
 �ĄůĞ� ũĂŬŽŶ� ǀǇƚǀĄƎş� ƚƌƐǇ� Ɛ ƉĢƚŝ� Ăǎ ĚǀĂĐĞƚŝ� ǀĞůŬǉŵŝ� ǌĄƐŽďŶşŵŝ� ŬŽƎĞŶŽǀǉŵŝ� ŚůşǌĂŵŝ�
o ŚŵŽƚŶŽƐƚŝ�ǀĢƚƓŝŶŽƵ�ϭϬϬ�Ăǎ 500 g. DŽŚŽƵ�ĚŽƐĂŚŽǀĂƚ�ĚĠůŬǇ�Ϯϱ�Đŵ�Ă�ϭϬ�Đŵ�ĚŽ�ƓşƎŬǇ͘�dǇƚŽ�ŚůşǌǇ�
ũƐŽƵ�ǀĞůŵŝ�ƉŽĚŽďŶĠ�ŚůşǌĄŵ�ũŝƎŝŶ͘�:ĞũŝĐŚ�ƚǀĂƌ, velikost i barva ǌĄǀŝƐş�ŶĂ�ŬŽŶŬƌĠƚŶşŵ�ŬůŽŶƵ͕�ĂůĞ�ǀĞ�
ǀĢƚƓŝŶĢ�ƉƎşƉĂĚƽ� ũƐŽƵ�ŚůşǌǇ�ŶĞƉƌĂǀŝĚĞůŶĢ�ǀƎĞƚĞŶŽǀŝƚĠŚŽ� ƚǀĂƌƵ͕�ŶĢŬĚǇ� ƚĠŵĢƎ�ŬƵůŽǀŝƚĠŚŽ� ƚǀĂƌƵ 
;sĂůĞŶƚŽǀĄ� Θ� hůƌŝĐŚŽǀĄ� ϮϬϬϯͿ. <ŽƎĞŶŽǀĠ� ŚůşǌǇ� ƌƽǌŶǉĐŚ� ŽĚƌƽĚ� ůǌĞ� ŽĚůŝƓŝƚ� ƉƎĞĚĞǀƓşŵ� ďĂƌǀŽƵ�
ƉŽŬŽǎŬǇ͕�ďĂƌǀŽƵ�ĚƵǎŝŶǇ�Ă�ƷƌŽǀŶş� ƐůĂĚŬŽƐƚŝ͘��ďĂƌǀĞŶş�ƉŽŬŽǎŬǇ ŵƽǎĞ�ďǉƚ�ŽĚ�ďşůĠ�ƉŽ� ĨŝĂůŽǀŽƵ͕�
ale ŶĞũēĂƐƚĢũŝ�ƐĞ�ƐĞƚŬĄŵĞ�Ɛ ďĂƌǀŽƵ�ŚŶĢĚŽēĞƌǀĞŶŽƵ�;ƚǌǀ͘�ƚƎşƐůŽǀŽƵͿ͘ WŽĚ�ƉŽŬŽǎŬŽƵ�ƐĞ�ŶĂĐŚĄǌş�
ŬŽƌŽǀĄ�ǀƌƐƚǀĂ�s ƉƌǇƐŬǇƎŝēŶǉŵŝ�ŬĂŶĄůŬǇ͘ �ĂƌǀĂ�ĚƵǎŝŶǇ�ũĞ�ŽďǀǇŬůĞ�ďĢůŽǎůƵƚĄ͕�ĂůĞ�ŶĂĐŚĄǌş�ƐĞ�ŝ�ŚůşǌǇ�
ƐĞ�ƐǀĢƚůĞ�ŽƌĂŶǎŽǀǉŵŝ�Ăǎ�ĨŝĂůŽǀǉŵŝ�ĚƵǎŝŶĂŵŝ͘��ƵǎŝŶĂ�ŵĄ�ƚƵ�ǀůĂƐƚŶŽƐƚ͕�ǎĞ�ƉŽ�ǀǇƐƚĂǀĞŶş�na vzduch 
ƌǇĐŚůĞ� ƚŵĂǀŶĞ͘� �ŚƵƛ� Śůşǌ� ƐĞ� ƉŽŚǇďƵũĞ� ŽĚ� ƚĠŵĢƎ� ŶĞǀǉƌĂǌŶĠ� ;ƉƎŝďůŝǎŶĢ� ũĂŬŽ� ĐĞůĞƌ� Ɖo sklizni) 

      Obr. 4 - <ǀĢƚĞŶƐƚǀş�ũĂŬŽŶƵ�(Whitson 2014) 
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Ăǎ po ƌĞůĂƚŝǀŶĢ�ǀĞůŵŝ�ƐůĂĚŬŽƵ͕�ǌĚĞ�ĂůĞ�ǌĄůĞǎş�ŝ�ŶĂ�ĚŽďĢ�ƐŬůĂĚŽǀĄŶş ;sĂůĞŶƚŽǀĄ�Θ�hůƌŝĐŚŽǀĄ�ϮϬϬϯ͖�
Whitson 2014)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.1.3 �ŚĞŵŝĐŬĠ�ƐůŽǎĞŶş�ůŝƐƚƽ 

�ĞƌƐƚǀĠ�ůisty jakonu ŽďƐĂŚƵũş�ŽŬŽůŽ�60 % vody, 17 й�ƉƌŽƚĞŝŶƽ͕�5 % ůŝƉŝĚƽ, 3 й�ǀůĄŬŶŝŶǇ 
a Ϯ�й�ƐĂĐŚĂƌŝĚƽ (Contreras-WƵĞŶƚĞƐ�Θ��ůǀşǌ-Amador 2020). EĂũĚĞŵĞ�ǌĚĞ�ŝ�ŶĞƉĂƚƌŶĠ�ŵŶŽǎƐƚǀş�
ǀĄƉŶşŬƵ͕�ĨŽƐĨŽƌƵ͕�ǎĞůĞǌĂ�Ă�ĚĂůƓşĐŚ�ŵŝŶĞƌĄůŶşĐŚ�ůĄƚĞŬ͘�<ƌŽŵĢ�ƚĢĐŚƚŽ�ůĄƚĞŬ ƚĂŬĠ listy ŽďƐĂŚƵũş ƎĂĚƵ�
ǀǉǌŶĂŵŶǉĐŚ� ďŝŽůŽŐŝĐŬǇ� ĂŬƚŝǀŶşĐŚ� ůĄƚĞŬ͕� ŵĞǌŝ� ŬƚĞƌĠ� ƉĂƚƎş� ŶĂƉƎşŬůĂĚ� ĨĞŶŽůŝĐŬĠ kyseliny, 
flavonoidy, katechiny, terpeny a ƐĞƐŬǀŝƚĞƌƉĞŶŽǀĠ�ůĂŬƚŽŶǇ ;sĂůĞŶƚŽǀĄ�Ğƚ�Ăů͘�ϮϬϬϭͿ͘ 

Mezi ŶĞũŚŽũŶĢũŝ�ǀǇƐŬǇƚƵũşĐş�ƐĞ�ĨĞŶŽůŝĐŬĠ�kyseliny v listech (viz Obr. 7) ƉĂƚƎş�ũĞĚŶŽǌŶĂēŶĢ�
ĐŚůŽƌŽŐĞŶŽǀĄ�ŬǇƐĞůŝŶĂ�Ă�ŬĄǀŽǀĄ�ŬǇƐĞůŝŶĂ�Ɛ ũĞũşŵŝ�ĚĞƌŝǀĄƚǇ͕�ĚĄůĞ�ƚĂŬĠ�ŐĂůůŽǀĄ͕�ƉƌŽƚŽŬĂƚĞĐŚŽǀĄ 
a ĨĞƌƵůŽǀĄ� ŬǇƐĞůŝŶĂ (de Almeida Paula et al. 2015; Lock et al. 2016). sĞ� ƐƚƵĚŝŝ� sĂůĞŶƚŽǀĠ�
& hůƌŝĐŚŽǀĄ�;ϮϬϬϯͿ�ƐĞ�ƐƚĂŶŽǀŽǀĂůĂ�ƉƎşƚŽŵŶŽƐƚ�ƚĢĐŚƚŽ�ŬǇƐĞůŝŶ�ǀ ĞǆƚƌĂŬƚƵ�ǌ�ůŝƐƚƽ�jakonu a zjistilo 
ƐĞ͕� ǎĞ� ŽďƐĂŚ� ĐŚůŽƌŽŐĞŶŽǀĠ� ŬǇƐĞůŝŶǇ� ďǇů� ϵ͕ϵ� ц� ϭ͕ϳ�ŵŐͬŐ͕� ŬĄǀŽǀĠ� ŬǇƐĞůŝŶǇ� ϭϰ͕ϳ� ц� Ϭ͕Ϭϵ�ŵŐͬŐ͕�
ƉƌŽƚŽŬĂƚĞĐŚŽǀĠ� ŬǇƐĞůŝŶǇ 2,5 ц 0,12 mg/g a ĨĞƌƵůŽǀĠ� ŬǇƐĞůŝŶǇ� ũĞŶ� ƐƚŽƉŽǀĠ� ŵŶŽǎƐƚǀş͘�
Tyto ƐůŽƵēĞŶŝŶǇ�ũƐŽƵ�ƐƚƵĚŽǀĄŶǇ�ŚůĂǀŶĢ�ǌ�ŚůĞĚŝƐŬĂ�ũĞũŝĐŚ�ƉƽƐŽďĞŶş�ƉƌŽƚŝ�ŽǆŝĚĂēŶşŵƵ�ƉŽƓŬŽǌĞŶş͕�
ŬƚĞƌĠ� ŵƽǎĞ� ǀĠƐƚ� Ŭ� ŽŶĞŵŽĐŶĢŶşŵ͕� ũĂŬŽ� ũƐŽƵ� ŬĂƌĚŝŽǀĂƐŬƵůĄƌŶş� ŽŶĞŵŽĐŶĢŶş͕� ƌƽǌŶĠ� ǌĄŶĢƚy 
ēŝ rakovina. V ƉŽƐůĞĚŶşĐŚ�ůĞƚĞĐŚ�ǀǉǌŶĂŵ�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚǇ�ƚĢĐŚƚŽ�ƐůŽƵēĞŶŝŶ�ǌŶĂēŶĢ�ǀǌƌŽƐƚů͘�
sĞ�ǌƉƌĂĐŽǀĂŶǉĐŚ�ƉŽƚƌĂǀŝŶĄĐŚ�ŵŽŚŽƵ�ďǉƚ�ƉŽƵǎşǀĄŶǇ�ũĂŬŽ�ƉƎşƌŽĚŶş�ƐůŽƵēĞŶŝŶǇ�Ɛ ĂŶƚŝŽǆŝĚĂēŶşŵŝ�
ǀůĂƐƚŶŽƐƚŵŝ͕� ƉƌŽƚŽ� ũĞũŝĐŚ� ƉŽƚĞŶĐŝĄůŶş� ƉŽƵǎŝƚş� ĚŽƐĂŚƵũĞ� ŶŽǀĠ� ƷƌŽǀŶĢ͘� �ǇůŽ� ƚĞĚǇ� ƌŽǌƉŽǌŶĄŶŽ͕�
ǎĞ ũĞũŝĐŚ�ďŝŽůŽŐŝĐŬĠ�ƉƽƐŽďĞŶş�ƐŽƵǀŝƐş�Ɛ ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚŽu (Saxena et al. 2012).  

Ve studii de Andrade et al. (2014) ďǇůĂ�ƉƌŽŬĄǌĄŶĂ�ƉƎşƚŽŵŶŽƐƚ� ũĞĚŶŽƚůŝǀǉĐŚ� ĨůĂǀŽŶŽŝĚƽ 
v extraktech z ůŝƐƚƽ� ŝ� ŬǀĢƚƽ� ũĂŬŽŶƵ͘� s ƚĢĐŚƚŽ� ĞǆƚƌĂŬƚĞĐŚ� ďǇůǇ� ŝĚĞŶƚŝĨŝŬŽǀĄŶǇ ƉƎĞǀĄǎŶĢ� ǎůƵƚĠ 
flavonoidy rutin, myricetin, kaemferol Ă�ŬǀĞƌĐĞƚŝŶ͕�ƉƎŝēĞŵǎ�ƌƵƚŝŶ (viz Obr. 6) ƐĞ�ǌĚĞ�ŶĂĐŚĄǌĞů�
v nejvǇƓƓşŵ ŵŶŽǎƐƚǀş͘�&ůĂǀŽŶŽŝĚǇ�ũƐŽƵ�ƐƉŽũĞŶǇ�ƐĞ�ƓŝƌŽŬǉŵ�ƐƉĞŬƚƌĞŵ�ǌĚƌĂǀş�ƉƌŽƐƉĢƓŶǉĐŚ�ƷēŝŶŬƽ�
Ă� ũƐŽƵ�ŶĞƉŽƐƚƌĂĚĂƚĞůŶŽƵ� ƐůŽǎŬŽƵ� ǀǇƵǎşǀĂũşĐş� ƐĞ� v ŵŶŽŚĂ� ůĠŬĂƎƐŬǉĐŚ�ŽĚǀĢƚǀşĐŚ͘� :ƐŽƵ� ƚǇƉŝĐŬĠ�
Ɛǀǉŵŝ� ĂŶƚŝŽǆŝĚĂēŶşŵŝ͕� ƉƌŽƚŝǌĄŶĢƚůŝǀǉŵŝ͕� ĂŶƚŝŵƵƚĂŐĞŶŶşŵŝ� Ă� ĂŶƚŝŬĂƌĐŝŶŽŐĞŶŶşŵŝ� ǀůĂƐƚŶŽƐƚŵŝ͕�

                 Obr. 5 ʹ <ŽƎĞŶŽǀĠ�ŚůşǌǇ (Ruben 2016) 
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ŬƚĞƌĠ� ũƐŽƵ� ƐƉŽũĞŶĠ� ƐĞ� ƐĐŚŽƉŶŽƐƚş� ŵŽĚƵůŽǀĂƚ� ŬůşēŽǀĠ� ĨƵŶŬĐĞ� bƵŶĢēŶǉĐŚ� ĞŶǌǇŵƽ 
(Panche et al. 2016).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
�ĂůƓş� ŬǇƐĞůŝŶŽƵ͕� ŶĂĐŚĄǌĞũşĐş� ƐĞ� ǀ listech jakonu, je (E) ʹ ŬĂƵƌĞŶŽǀĄ� ŬǇƐĞůŝŶĂ� ƐƉŽůĞēŶĢ�

i s ũĞũşŵŝ ĚĞƌŝǀĄƚǇ� 18-angeloyloxy-ent-kaurenovou a 15-angeloyloxy-ent-kauren-19-ovou 
kyselinou. sǇǌŶĂēƵũş�ƐĞ�ũĂŬŽ�ŽďƌĂŶŶĠ�ůĄƚŬǇ�ƉƌŽƚŝ�ƉƽƐŽďĞŶş�ƉĂƚŽŐĞŶƽ�ŝ�ǀŶĢũƓşŚŽ�ƉƌŽƐƚƎĞĚş�Ă�ĚşŬǇ�
ƚĢŵƚŽ�ůĄƚŬĄŵ�ŶĞŵƵƐş�ďǉƚ�ũĂŬŽŶ�ƐƉĞĐŝĄůŶĢ�ŽƓĞƚƎŽǀĄŶ�ŚĞƌďŝĐŝĚǇ�;sĂůĞŶƚŽǀĄ�Ğƚ�Ăů͘�ϮϬϬϭͿ͘ 

�ĂůƓşŵŝ� ůĄƚŬĂŵŝ� Ɛ ĂŶƚŝŵŝŬƌŽďŝĄůŶşŵŝ� ƷēŝŶŬǇ� ũƐŽƵ� ƐĞƐŬǀŝƚĞƌƉĞŶŽǀĠ� ůĂŬƚŽŶǇ 
ŵĞůĂŵƉŽůŝĚŽǀĠŚŽ� ƚǇƉƵ͕� ƚǌǀ͘� sonchifolin, polymatin B, uvedalin, enhydin a fluktuanin 
(de Almeida Paula et al. 2015). ,ůĂǀŶşŵ� ůĂŬƚŽŶĞŵ� ůŝƐƚƽ� ũĂŬŽŶƵ� ũĞ� ĞŶŚǇĚŝŶ͕� ŬƚĞƌǉ� ǀǇŬĂǌƵũĞ�
ĂŶƚŝĚŝĂďĞƚŝĐŬĠ�ǀůĂƐƚŶŽƐƚŝ�;EĂŐĂůŝĞǀƐŬĂ�Ğƚ�Ăů͘�ϮϬϮϬͿ͘��ũŝƐƚŝůŽ�ƐĞ͕�ǎĞ�ƐŽŶĐŚŝĨŽůŝŶ�ǀǇŬĂǌuje vysokou 
ĨƵŶŐŝĐŝĚŶş� ĂŬƚŝǀŝƚƵ� ƉƌŽƚŝ� ƉůşƐŶŝ� Pyricularia oryzae͕� ŬƚĞƌĄ� ŽƐŝĚůƵũĞ� ƌǉǎŽǀĄ� ƉŽůĞ (de Almeida 
Paula et al. 2015). Fluktuanin, uvedalin a enhydrin ǀǉǌŶĂŵŶĢ� ƉƽƐŽďş� ƉƌŽƚŝ� Bacillu substilis 
a vykazuũş� ƌŽǀŶĢǎ� ƉƌŽƚŝǌĄŶĢƚůŝǀŽƵ� ĂŬƚŝǀŝƚƵ� ;'ĞŶƚĂ� Ğƚ� Ăů͘� ϮϬϭϬ). V ůŝƐƚĞĐŚ� ũĂŬŽŶƵ� ďǇůǇ� ƚĂŬƚĠǎ�
ŶĂůĞǌĞŶǇ�ƐŝůŝĐĞ͕�ŵĞǌŝ�ŬƚĞƌĠ�ƉĂƚƎş�ŶĂƉƎşŬůĂĚ�beta ʹ pinen, beta ʹ karyofylen a gama ʹ kadinen 
(Ferraz et al. 2020).  

 

Obr. 6 ʹ Struktura rutinu ;ǀǇƚǀŽƎĞŶŽ�ĂƵƚŽƌĞŵͿ 
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3.1.4 �ŚĞŵŝĐŬĠ�ƐůŽǎĞŶş�Śůşǌ 

,ůşǌǇ� ũĂŬŽŶƵ� ŵĂũş� ǀĞůŬǉ� ŶƵƚƌŝēŶş� ƉŽƚĞŶĐŝĄů� ĚşŬǇ� ƐǀĠ� ƐůĂĚŬĠ� ĐŚƵƚŝ� Ă� ŶŝǎƓş� ĞŶĞƌŐĞƚŝĐŬĠ�
ŚŽĚŶŽƚĢ�;ϲϭϵ-ϵϯϳ�Ŭ:ͬŬŐ�ēĞƌƐƚǀĠ�ŚŵŽƚǇͿ͕�ĐŽǎ�ǌĂũŝƓƛƵũĞ�ƉƎĞĚĞǀƓşŵ�ǀǇƐŽŬǉ�ƉŽĚşů�ǀŽĚǇ�ŬŽůĞŵ�ϳϬ % 
(Nagalievska et al. 2020). 

�ďǇůǉĐŚ�ϯϬ�й�ƚǀŽƎş ƐƵƓŝŶĂ͕�ŬĚĞ�ŶĞũǀĢƚƓş�ǌĂƐƚŽƵƉĞŶş�ŵĂũş�ƐĂĐŚĂƌŝĚǇ�(70-80 %). Na druhou 
stranu proteiny jsou zastoupeny jen v ŵĂůĠŵ�ŵŶŽǎƐƚǀş� Ă� ƚŽ� ƉŽƵǌĞ� Ϭ͕ϰ� Ăǎ� Ϯ� й͕� ůŝƉŝĚǇ� ϭ % 
a popeloviny 1-2 % (Lachman et al. 2003)͘� DŝŬƌŽǎŝǀŝŶǇ͕� ũĂŬŽ� ũƐŽƵ� ǀĄƉŶşŬ͕� ĨŽƐĨŽƌ� Ă� ǎĞůĞǌŽ͕�
se v ŚůşǌĄĐŚ� ŶĂĐŚĄǌş� ǀ ŵĞŶƓşŵ� ŵŶŽǎƐƚǀş͘� sŝƚĂŵşŶǇ� ũƐŽƵ� ƚĂŬĠ� ĚƽůĞǎŝƚŽƵ� ƐůŽǎŬŽƵ͕� ŶĞũǀşĐĞ� ũĞ�
ŽďƐĂǎĞŶŽ�ĂƐŬŽƌďŽǀĠ�ŬǇƐĞůŝŶǇ�Ă�ƌĞƚŝŶŽůƵ�;ĚĞ Almeida Paula et al. 2015). SůŽǎĞŶş�ũĞ�ǌŶĄǌŽƌŶĢŶŽ�
v tabulce (Tab. 1) ǀǇƚǀŽƎĞŶĠ�ƉŽĚůĞ��ŽŶƚƌĞƌĂƐ-Puentes Θ��ůǀşǌ-Amador (2020).  

 

    Obr. 7 ʹ EĞũǀǉǌŶĂŵŶĢũƓş�ĨĞŶŽůŝĐŬĠ�ŬǇƐĞůŝŶǇ�ůŝƐƚƽ�ũĂŬŽŶƵ�;ǀǇƚǀŽƎĞŶŽ�ĂƵƚŽƌĞŵͿ 
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Tab. 1 - ^ůŽǎĞŶş�Śůşǌ�Ă�ůŝƐƚƽ�ũĂŬŽŶƵ (Contreras-Puentes & �ůǀşǌ-Amador 2020) 

^ůŽǎŬĂ DŶŽǎƐƚǀş�ǀ ēĞƌƐƚǀĠ�ŚůşǌĞ 
                  [%] 

DŶŽǎƐƚǀş�ǀ�ůŝƐƚĞĐŚ 
             [%] 

voda > 70 > 60 
proteiny 0,3 - 3 17 
sacharidy > 10 < 2 

tuky 0,3 - 1 < 5 
sůĄŬŶŝŶĂ 0,5 - 7 < 3 

DŝŶĞƌĄůŶş�ůĄƚŬǇ�Ă�ĚĂůƓş�ŵŝŬƌŽŶƵƚƌŝĞŶƚǇ < 1 < 1 

 
Sacharidy ƚǀŽƎş� ϳϬ� Ăǎ� ϴϬ� й� ƐƵƓŝŶǇ� ũĂŬŽŶƵ͕� ǌ ŶŝĐŚǎ� ŶĞũǀşĐĞ� ũƐŽƵ� ǌĂƐƚŽƵƉĞŶǇ�

fruktooligosacharidy (FOS), inulin (viz Obr. 8) Ă�ǀŽůŶĠ�ƐĂĐŚĂƌŝĚǇ͘�,ůşǌǇ�ƚĞĚǇ�ƵŬůĄĚĂũş�ƐĂĐŚĂƌŝĚǇ�
ǀĞ�ĨŽƌŵĢ�ĨƌƵŬƚĂŶƽ͕�ŶĂ�ƌŽǌĚşů�ŽĚ�ǀĢƚƓŝŶǇ�ƌŽƐƚůŝŶŶǉĐŚ�Śůşǌ�ǀ ůŝĚƐŬĠ�ƐƚƌĂǀĢ͕�ŬƚĞƌĠ�ƵŬůĄĚĂũş�ƐĂĐŚĂƌŝĚǇ�
ǀĞ�ĨŽƌŵĢ�ƓŬƌŽďƵ͘�&ƌƵŬƚĂŶǇ�Ɛ�ŬƌĄƚŬǉŵ�ƎĞƚĢǌĐĞŵ�ũƐŽƵ�ǌŶĄŵĠ�ũĂŬŽ�&K^�;ƐƚƵƉĞŸ�ƉŽůǇŵĞƌĂĐĞ�фϵͿ�
a ůŝŶĞĄƌŶş� ĨƌƵŬƚĂŶǇ Ɛ� ĚůŽƵŚǉŵ� ƎĞƚĢǌĐĞŵ� ũĂŬŽ� ŝŶƵůŝŶǇ� ;ƐƚƵƉĞŸ� ƉŽůǇŵĞƌŝǌĂĐĞ� Ăǎ� ϲϬͿ͘�
KďĢ ƐůŽƵēĞŶŝŶǇ� ũƐŽƵ� ƐůŽǎĞŶĠ� ǌ ɴ-D-ĨƌƵŬƚŽĨƵƌĂŶŽƐǇ� ƐƉŽũĞŶĠ�ɴ-(1,2) vazbou (Yan et al. 2019). 
,ůşǌǇ� ũĂŬŽŶƵ� ƚĂŬĠ� ǀǉǌŶĂŵŶĢ� ŽďƐĂŚƵũş� ǀŽůŶĠ� ƐĂĐŚĂƌŝĚǇ͕� ŵĞǌŝ� ŬƚĞƌĠ� ŶĄůĞǎş ĨƌƵŬƚſǌĂ 
(3 - 22 % ƐƵƓŝŶǇͿ͕�ŐůƵŬſǌĂ�;Ϯ-ϱ�й�ƐƵƓŝŶǇͿ�Ă�ƐĂĐŚĂƌſǌĂ�;>ĂĐŚŵĂŶ�Ğƚ�Ăů͘�ϮϬϬϰͿ͘� 

 

                           
                                   Obr. 8 - Struktura inulinu ;ǀǇƚǀŽƎĞŶŽ�ĂƵƚŽƌĞŵͿ 

WŽĚşů�ŵŽŶŽƐĂĐŚĂƌŝĚƽ�Ă�ĨƌƵŬƚŽŽůŝŐŽƐĂĐŚĂƌŝĚƽ ŬŽůşƐĄ�ďĢŚĞŵ�ƌƽƐƚŽǀĠŚŽ�ĐǇŬůƵ�Ă�ƉŽ�ƐŬůŝǌŶŝ�
;^ŝŵŽŶŽǀƐŬĂ�Ğƚ�Ăů͘�ϮϬϬϯͿ͘�WŽůǇŵĞƌŝǌŽǀĂŶĠ�ƐĂĐŚĂƌŝĚǇ�ŵĂũş�ƚĞŶĚĞŶĐŝ�ĚĞƉŽůǇŵĞƌŝǌŽǀĂƚ�ƉŽŵŽĐş�
ŚǇĚƌŽůǇƚŝĐŬǉĐŚ� ĞŶǌǇŵƽ� ĨƌƵŬƚĂŶŚǇĚƌŽůĄǌ� ŶĂ� ŵŽŶŽ- Ă� ĚŝƐĂĐŚĂƌŝĚǇ͕� ƚĞĚǇ� ĨƌƵŬƚſǌƵ͕� ŐůƵŬſǌƵ�
a ƐĂĐŚĂƌſǌƵ͘�WŽ�ƚǉĚŶƵ�ƐŬůĂĚŽǀĄŶş�ƉƎŝ�ƉŽŬŽũŽǀĠ�ƚĞƉůŽƚĢ�Ϯϱ�Σ��ƐĞ�Ăǎ�ϰϬ�й�ĨƌƵŬƚŽŽůŝŐŽƐĂĐŚĂƌŝĚƽ�
ƉƎĞŵĢŸƵũş�ŶĂ�ũĞĚŶŽĚƵƓƓş�ƐĂĐŚĂƌŝĚǇ͘�< ŵŝŶŝŵĂůŝǌĂĐŝ�ƚĢĐŚƚŽ�ǌŵĢŶ�ǀĞ�ƐůŽǎĞŶş�ƉƎŝƐƉşǀĄ�ƐŬůĂĚŽǀĄŶş�
ƉƎŝďůŝǎŶĢ�ƉƎŝ�ƚĞƉůŽƚĢ�ϰ-10 Σ��;ĚĞ��ůŵĞŝĚĂ�WĂƵůĂ�Ğƚ�Ăů͘�ϮϬϭϱͿ͘� 
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<ƌŽŵĢ�ƐĂĐŚĂƌŝĚƽ�ũƐŽƵ�ŚůşǌǇ ƚĂŬĠ ďŽŚĂƚĠ�ŶĂ�ďŝŽĂŬƚŝǀŶş�ƐůŽƵēĞŶŝŶǇ - ĨĞŶŽůŝĐŬĠ�ƐůŽƵēĞŶŝŶǇ�
s ĂŶƚŝŽǆŝĚĂēŶşŵŝ�ƷēŝŶŬǇ͕�ĞƐƚĞƌŽǀĠ�ĚĞƌŝǀĄƚǇ͕�ŵĞƚŚǇůĞƐƚĞƌǇ�Ă�ŐůǇŬŽƐŝĚǇ͘�dǇƚŽ�ƐůŽƵēĞŶŝŶǇ�ƐĞ�ǀƓĂŬ�
ǀǇƐŬǇƚƵũş�ŝ�ǀ�ůŝƐƚĞĐŚ�ũĂŬŽŶƵ�;<ŚĂũĞŚĞŝ�Ğƚ�Ăů͘�ϮϬϭϴͿ͘ 

&ĞŶŽůŝĐŬĠ�ƐůŽƵēĞŶŝŶǇ�ũƐŽƵ�ĚŽŵŝŶĂŶƚŶş�ƐŬƵƉŝŶŽƵ�ƐĞŬƵŶĚĄƌŶşĐŚ�ŵĞƚĂďŽůŝƚƽ�ƌŽƐƚůŝŶ͕�ŬƚĞƌĠ�
ŽďƐĂŚƵũş�ŚǇĚƌŽǆǇůŽǀĠ� ƐŬƵƉŝŶǇ� ǀĄǌĂŶĠ�ŶĂ�ĂƌŽŵĂƚŝĐŬĠ�ƵŚůŽǀŽĚşŬǇ͘�EĂ� ƌŽǌĚşů� ŽĚ�Śůşǌ� Ă ŬŽƎĞŶƽ�
ĚĂůƓşĐŚ�ĚƌƵŚƽ�ƌŽƐƚůŝŶ͕�ŽďƐĂŚƵũş�ŚůşǌǇ�ũĂŬŽŶƵ�ŽŬŽůŽ�ϮϬϬ�ŵŐ�ĨĞŶŽůŝĐŬǉĐŚ�ƐůŽƵēĞŶŝŶ�ŶĂ�ϭϬϬ�Ő�ũĞĚůĠ�
ēĞƌƐƚǀĠ�ŚŵŽƚǇ (2 mg/1 g)͘�DĞǌŝ�ĚŽŵŝŶĂŶƚŶş�ĨĞŶŽůŝĐŬĠ�ƐůŽƵēĞŶŝŶǇ�ƉĂƚƎş�ĐŚůŽƌŽŐĞŶŽǀĄ�ŬǇƐĞůŝŶĂ͕�
ĚĄůĞ�ǀƓĂŬ�ŵƽǎĞ�ďǉƚ�ŽďƐĂǎĞŶĂ�ĨĞƌƵůŽǀĄ�ŬǇƐĞůŝŶĂ͕�ŬƵŵĂƌŽǀĄ�ŬǇƐĞůŝŶĂ�Ă�ŬĄǀŽǀĄ�ŬǇƐĞůŝŶĂ�Ɛ�ũĞũşŵŝ�
ĚĞƌŝǀĄƚǇ͘� DĞǌŝ� ŚŽũŶĢ� ǌĂƐƚŽƵƉĞŶǉŵŝ� ůĄƚŬĂŵŝ� ŵƽǎĞŵĞ� ŶĂůĠǌƚ� ŝ aminokyselinu tryptofan 
(14,6 ц 7͕ϭ�ʅŐͬŐͿ͕� ŬƚĞƌĄ�ƐĞ�ƉŽǀĂǎƵũĞ� ƐƉŽůĞēŶĢ� Ɛ ĐŚůŽƌŽŐĞŶŽǀŽƵ�ŬǇƐĞůŝŶŽƵ� ;ϰϴ͕ϱ�ц�ϭϮ͕ϵ�ʅŐͬŐͿ�
za ŚůĂǀŶş�ĂŶƚŝŽǆŝĚĂŶƚ�ũĂŬŽŶƵ�;sĂůĞŶƚŽǀĄ�Ğƚ�Ăů͘�ϮϬϬϭ͖�zĂŶ�Ğƚ�Ăů͘�ϮϬϭϵͿ͘� 

sǇƓƓş� ŽďƐĂŚ� ďŝŽĂŬƚŝǀŶşĐŚ� ƐůŽƵēĞŶŝŶ� ũĞ� ŽďƐĂǎĞŶ� ǀĞ� ƐǀƌĐŚŶş� ƐůƵƉĐĞ� Śůşǌ͕� ũĂŬŽ� ũĞ� ƚŽ� ƚĂŬĠ�
u ũŝŶǉĐŚ�ĚƌƵŚƽ�ŽǀŽĐĞ�Ă�ǌĞůĞŶŝŶǇ͕�ŶĂƉƎ͘�Ƶ�ďĂŶĄŶƽ�ŶĞďŽ�ďƌĂŵďŽƌ͘�dǇƚŽ�ƐůŽƵēĞŶŝŶǇ�ƚŽƚŝǎ�ǀǇŬĂǌƵũş�
ĂŶƚŝŵŝŬƌŽďŝĄůŶş� ŝ ĂŶƚŝŽǆŝĚĂēŶş� ǀůĂƐƚŶŽƐƚŝ͕� ƉƌŽƚŽ� ƐĞ� ƵŬůĄĚĂũş� ǀĞ� ƐůƵƉŬĄĐŚ� ǀĞ� ǀĢƚƓşŵ�ŵŶŽǎƐƚǀş�
a ĐŚƌĄŶş�ƚĂŬ�ƉůŽĚǇ�ƉƎĞĚ�ƉŽƚĞŶĐŝĄůŶşŵŝ�ƉĂƚŽŐĞŶǇ�ŝ�ƉƎĞĚ�ŶĞƉƎşǌŶŝǀǉŵ�ǀŶĢũƓşĐŚ�ƉƌŽƐƚƎĞĚşŵ͘�Obsah 
ĨĞŶŽůŝĐŬǉĐŚ�ƐůŽƵēĞŶŝŶ�Ă�ĂŶƚŝŽǆŝĚĂŶƚƽ�ƐĞ�ǀƓĂŬ�ŵƽǎĞ�ůŝƓŝƚ�ǀ ǌĄǀŝƐůŽƐƚŝ�ŶĂ�ŬƵůƚŝǀĂƌƵ͕�ƉŽĚŵşŶŬĄĐŚ�
ƉƌŽƐƚƎĞĚş�ďĢŚĞŵ�ŬƵůƚŝǀĂĐĞ͕�ƉŽ�ƐŬůŝǌŶŝ�Ă ƉŽĚŵşŶŬĄĐŚ�ǌƉƌĂĐŽǀĄŶş�;<ŚĂũĞŚĞŝ�Ğƚ�Ăů͘�ϮϬϭϴͿ͘� 

3.1.5 sǇƵǎŝƚş�ũĂŬŽŶƵ 

V �ǀƌŽƉĢ� ƐĞ� Ƶǎ� ƉŽ� ĚĞůƓş ĚŽďƵ� ƐŽƵƐƚƎĞĚş� ŶĂ� ŝĚĞŶƚŝĨŝŬĂĐŝ� ŶŽǀǉĐŚ� ĨƵŶŬēŶşĐŚ� ƉŽƚƌĂǀŝŶ�
kǀƽůŝ ƉƌĞǀĞŶĐŝ� ƌƽǌŶǉĐh ŽŶĞŵŽĐŶĢŶş͘� s ƚŽŵƚŽ� ƉƎşƉĂĚĢ� ƐĞ� :ŝǎŶş� �ŵĞƌŝŬĂ� ũĞǀş� ũĂŬŽ� ƐŬƵƚĞēŶĄ�
ƉŽŬůĂĚŶŝĐĞ͕�ŬƚĞƌĄ�ũĞ�ǌĚƌŽũĞŵ�ƓŝƌŽŬĠ�ƓŬĄůǇ�ƌŽƐƚůŝŶ͕�ŬƚĞƌĠ� ũƐŽƵ�ǌũĞǀŶĢ�ŶĞĚŽƐƚĂƚĞēŶĢ� ǌĄƉĂĚŶşŵŝ�
ǌĞŵĢŵŝ�ǀǇƵǎşǀĄŶǇ͘�MĞǌŝ�ƚǇƚŽ�ƌŽƐƚůŝŶǇ�ũĞĚŶŽǌŶĂēŶĢ�ƉĂƚƎş�jakon (Ojansivu et al. 2011).  

Jakon se ƉĢƐƚƵũĞ� ƉƎĞĚĞǀƓşŵ Ŭǀƽůŝ� Ɛǀǉŵ� ŚůşǌĄŵ͕� ŬƚĞƌĠ� ũƐŽƵ� v ǌĞŵşĐŚ� ƐǀĠŚŽ� ƉƽǀŽĚƵ�
ƉŽǀĂǎŽǀĄŶǇ� ǌĂ� ǌĄŬůĂĚŶş� ƉŽƚƌĂǀŝŶƵ� Ă� ũƐŽƵ zde ŬŽŶǌƵŵŽǀĄŶǇ� ũĂŬŽ� ēĞƌƐƚǀĠ� ƓƛĂǀŶĂƚĠ� ŽǀŽĐĞ͘�
V �ǀƌŽƉƐŬĠ�ƵŶŝŝ�ŚůşǌǇ�ũĂŬŽŶƵ�ēŝ produkty z nich, ale i produkty z ĚĂůƓşĐŚ�ēĄƐƚş�ƌŽƐƚůŝŶǇ͕�jen tak 
ďĢǎŶĢ�ŶĞŶĂũĚĞŵĞ, jsou ǌĚĞ�ƉŽǀĂǎŽǀĄŶy za novinku. V :ŝǎŶş��ŵĞƌŝĐĞ�ŵĄ�jakon velmi dlouhou 
ŚŝƐƚŽƌŝŝ� ďĞǌƉĞēŶĠŚŽ� ƉŽƵǎşǀĄŶş͕� ũĞ� ƉŽǀĂǎŽǀĄŶ� ǌĂ� ƉůŽĚŝŶƵ� ƐĞ� ǌĚƌĂǀş� ƉƌŽƐƉĢƓŶǉŵŝ� ǀůĂƐƚŶŽƐƚŵŝ�
ǀēĞƚŶĢ preďŝŽƚŝĐŬǉĐŚ͕�ĂŶƚŝĚŝĂďĞƚŝĐŬǉĐŚ͕�ĂŶƚŝŽǆŝĚĂēŶşĐŚ�Ă�ĂŶƚŝŵŝŬƌŽďŝĄůŶşĐŚ�ƷēŝŶŬƽ. Vzhledem 
k ŶşǌŬĠŵƵ�ǀǇƵǎŝƚş� ũĂŬŽŶƵ�ǀ �ǀƌŽƉĢ�ŵƵƐĞů�ďǉƚ�ƉŽĚůĞ�ŶĂƎşǌĞŶş��^�ē͘�Ϯϱϴͬϵϳ͕�ŶĂƎşǌĞŶş�Ž�ŶŽǀǉĐŚ�
ƉŽƚƌĂǀŝŶĄĐŚ͕� ƉƎĞĚ� ƵǀĞĚĞŶşŵ� ŶĂ� ƚƌŚ� ƉŽƐŽƵǌĞŶ� ǌ ŚůĞĚŝƐŬĂ� ďĞǌƉĞēŶŽƐƚŝ͘� WŽĚůĞ Ojansivu 
et al. (2011) ŵĄ�ũĂŬŽŶ�ĚŽďƎĞ�ǌĚŽŬƵŵĞŶƚŽǀĂŶŽƵ�ŚŝƐƚŽƌŝŝ�ďĞǌƉĞēŶĠŚŽ�ƉŽƵǎşǀĄŶş�Ă�ũĞŚŽ�ƐůŽǎĞŶş�
ŶĞǌĂŚƌŶƵũĞ� ǎĄĚŶĠ� ǌũĞǀŶĠ� ŽďĂǀǇ� ǌ ŚůĞĚŝƐŬĂ� ƓkŽĚůŝǀǉĐŚ� ƷēŝŶŬƽ a ŽďƐĂŚƵ� ƚŽǆŝĐŬǉĐŚ� ůĄƚĞŬ͘�
WƎŝ konzumaci vĢƚƓşŚŽ�ŵŶŽǎƐƚǀş Śůşǌ�ďǇůŽ�ŚůĄƓĞŶŽ�ƉŽƵǌĞ�ŶĂĚǇŵĄŶş�Ă�ƉůǇŶĂƚŽƐƚ͕�ŬƚĞƌĠ�ůǌĞ�ƉƎŝēşƐƚ�
ŶĞƐƚƌĂǀŝƚĞůŶǉŵ�ĨƌƵŬƚŽŽůŝŐŽƐĂĐŚĂƌŝĚƽŵ�ƉƎşƚŽŵŶǉm ve vǇƓƓşŵ ŵŶŽǎƐƚǀş͘�V ũĞĚŶŽŵ�ƉƎşƉĂĚĢ�ƚĂŬĠ�
ĚŽƓůŽ�Ŭ ĂŶĂĨǇůĂǆŝĐŬĠŵƵ�ƓŽŬƵ�ƉŽ�ƉŽǎŝƚş�ũĂŬŽŶƵ.  
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3.1.5.1 dƌĂĚŝēŶş�ǀǇƵǎşƚş�ǀ JŝǎŶş��ŵĞƌŝĐĞ 

,ŝƐƚŽƌŝĞ� ũĂŬŽŶƵ� ƐĂŚĄ� ĚĂůĞŬŽ� do ŽďĚŽďş� /ŶŬƽ͘� s ĂƌĐŚĞŽůŽŐŝĐŬĠŵ� ŶĂůĞǌŝƓƚŝ� EĂǌĐĂ� ďǇů�
ŶĂǌĞůĞŶ� ũĂŬŽŶ� ǀǇŽďƌĂǌĞŶǉ� ŶĂ� ƚĞǆƚŝůƵ� Ă� ŬĞƌĂŵŝĐĞ� ǌ let 500-ϭϮϬϬ� Ŷ͘ů͘� WƌǀŶş� ƉƐĂŶĄ� ǌŵşŶŬĂ�
o ƌŽƐƚůŝŶĢ� ƉŽĐŚĄǌş� ǌ roku 1615, kdy byl jakon nalezen na ƐĞǌŶĂŵƵ� ϱϱ� ƉƽǀŽĚŶşĐŚ� ƉůŽĚŝŶ�
ƉĢƐƚŽǀĂŶǉĐŚ�ǀ aŶĚƐŬĠŵ�ƉŽŚŽƎş (Ojansivu et al. 2011).  

:ĂŬŽŶ�ƐĞ�ƉĢƐƚƵũĞ�ŶĂ�ŵŶŽŚĂ�ůŽŬĂůŝƚĄĐŚ�ƉŽ�ĐĞůǉĐŚ��ŶĚĄĐŚ͕�ŽĚ�<ŽůƵŵďŝĞ�ƉŽ�ƐĞǀĞƌŽǌĄƉĂĚŶş�
Argentinu (Aybar et al. 2001). Obvykle je ho ŵŽǎŶĠ�ŶĂũşƚ�ŶĂ�ƐŽƵŬƌŽŵǉĐŚ ǌĂŚƌĄĚŬĄĐŚ�ƉƌŽ�ǀůĂƐƚŶş�
ƐƉŽƚƎĞďƵ͘�hǀĄĚş�ƐĞ͕�ǎĞ�ũĂŬŽ�ƉůŽĚŝŶĂ�ũĞ�ƉŽŵĢƌŶĢ�ďĢǎŶĄ�Ă�ƉƌŽ ŶĢŬŽŚŽ�ĚŽŬŽŶĐĞ�ŶĞǌďǇƚŶĄ�ƉƌŽ�
ŽďǎŝǀƵ͘� <ƌŽŵĢ�ĚŽŵĄĐşŚŽ� ƉŽƵǎŝƚş� ƐĞ� ƉĢƐƚƵũĞ� ũĂŬŽ� ƚƌǎŶş� ƉůŽĚŝŶĂ� ƉƌŽ� ƉƌŽĚĞũ� ŶĂ�ŵşƐƚŶş� ƷƌŽǀŶŝ 
(Ojansivu et al. 2011)͘� �ĞƚŶĠ� ǌĚƌŽũĞ� ŝĚĞŶƚŝĨŝŬƵũş� ŚůşǌǇ� jakonu ũĂŬŽ� ƚƌĂĚŝēŶş� ƉŽƚƌĂǀŝŶƵ�
konzumovanou jako ovoce. Obvykle se loupe Ă�ũĞ�ƉƎŝĚĄǀĄŶ�ĚŽ�ŽǀŽĐŶǉĐŚ�ƐĂůĄƚƽ͘�DůĂĚĠ�ŶĂƚĢ�
ŵŽŚŽƵ�ďǉƚ� ǀǇƵǎŝƚǇ ƉŽĚŽďŶĢ� ũĂŬŽ� ŶĂƚĢ� Ƶ� ƉĞƚƌǎĞůĞ ;sĂůĞŶƚŽǀĄ�Θ�hůƌŝĐŚŽǀĄ� ϮϬϬϯͿ. Obvyklou 
ƷƉƌĂǀŽƵ� Śůşǌ� je taŬĠ� ƐƵƓĞŶş� ŶĂ� ƐůƵŶĐŝ� ƉŽ� ŶĢŬŽůŝŬ� ĚŶş͕� ĂďǇ� ƐĞ� ǌǀǉƌĂǌŶŝůĂ� ƐůĂĚŬŽƐƚ� Śůşǌ͘� ,ůşǌy 
se ŵŽŚŽƵ� ƵǀĂƎŝƚ͕� ƵƉĠĐƚ� ŶĞďŽ� ŵŽŚŽƵ� ďǉƚ� ǀǇƵǎŝƚǇ� Ŭ ƉƎşƉƌĂǀĢ� ŽƐǀĢǎƵũşĐşŚŽ� ŶĄƉŽũĞ͘�
Jakon je ǀǇƵǎşǀĄŶ i jako ƐǇŵďŽů�ƉƎŝ�ŶĄďŽǎĞŶƐŬǉĐŚ�ŽďƎĂĚĞĐŚ (Ojansivu et al. 2011). 

<ƌŽŵĢ ŬŽŶǌƵŵĂĐĞ�ēĞƌƐƚǀǉĐŚ�Śůşǌ ŵƽǎĞ�ďǉƚ�ǌƉƌĂĐŽǀĄǀĄŶ Ă�ƉƌŽĚĄǀĄŶ�ǀĞ�ĨŽƌŵĢ�ƐŝƌƵƉƵ͕�
ĚǎƵƐƵ�Ă�ŵĂƌŵĞůĄĚǇ. LŝƐƚǇ�ũĂŬŽŶƵ�ƐĞ�ƐƵƓş�Ă�ũƐŽƵ�ǀǇƵǎŝƚǇ�Ŭ ƉƎşƉƌĂǀĢ�ůĠēŝǀĠŚŽ�ēĂũĞ͘�/�ŬĚǇǎ�ƉƎĞǀĂǎƵũĞ�
ŵĂůŽƐĠƌŝŽǀĄ� ǀǉƌŽďĂ͕� ƉƌŽĚƵŬƚǇ� ǌ ũĂŬŽŶƵ� ƐĞ� ǀǇǀĄǎĞũş� ĚŽ� :ĂƉŽŶƐŬĂ͕� h^�� ŝ� �ǀƌŽƉƐŬĠ� ƵŶŝĞ 
(Ojansivu et al. 2011)͘�EŝǎƓş�ƉŽƉƚĄǀŬĂ�ƉŽ�ũĂŬŽŶƵ�ũĞ�ǀǇƐǀĢƚůŽǀĄŶĂ�ũĞŚŽ�ŬƌĂƚƓş�ƐŬůĂĚŽǀĂƚĞůŶŽƐƚş�
a ŶĞĚŽƐƚĂƚĞēŶǉŵ� ƉŽǀĢĚŽŵşŵ� Ž� ƚĠƚŽ� ƉůŽĚŝŶĢ (Hermann et al. 1997). WƌŽ� ƐŶĂǌƓş� ǀǇǎŝƚş�
ǀǇƉƌĂĐŽǀĂůŽ�DĞǌŝŶĄƌŽĚŶş�ďƌĂŵďŽƌĄƎƐŬĠ�ĐĞŶƚƌƵŵ�ǀ WĞƌƵ�;�/WͿ�ŶĄǀŽĚ�ŶĂ�ǀǉƌŽďƵ�ƓƛĄǀǇ�Ă�ƐŝƌƵƉƵ͘� 

<ƌŽŵĢ�ŬŽŶǌƵmace Śůşǌ�ēŝ�ǀǇƵǎşǀĄŶş�ĚĂůƓşĐŚ�ũĞŚŽ�ēĄƐƚş ƐĞ�ũĂŬŽŶ�ƵǌŶĄǀĄ�ƚĂŬĠ�ũĂŬŽ�ůĠēŝǀĄ�
rostlina. V �Žůşǀŝŝ�Ă�ĚĂůƓşĐŚ�ǌĞŵşch :ŝǎŶş��ŵĞƌŝŬǇ�se ďĢǎŶĢ�ŬŽŶǌƵŵƵũe lidmi ƚƌƉşĐşmi cukrovkou 
ēi ǌĂǎşǀĂĐşŵŝ�Ă�ůĞĚǀŝŶŽǀǉŵŝ�ƉŽƚşǎĞŵŝ (Aybar et al. 2001). 

WĞƌƵ�ŵĄ�ŽĨŝĐŝĄůŶş�ƚĞĐŚŶŝĐŬĠ�ŶŽƌŵǇ�ƚǉŬĂũşcş� ƐĞ� ũĂŬŽŶƵ�Ă� ũĞŚŽ�ƉƌŽĚƵŬƚƽ͘�WƌŽ�ŚůşǌǇ͕� ůŝƐƚǇ�
a sirup jakonu ƉůĂƚş� ũŝŶĠ�ŶŽƌŵǇ͘�DƵƐş� ƐƉůŸŽǀĂƚ�ƵƌēŝƚĠ�ƉŽǎĂĚĂǀŬǇ͕� ĂďǇ�ŵŽŚůǇ�ďǉƚ�ƉƌŽĚĄǀĄŶǇ�
pro ƉƎşŵŽƵ�ƐƉŽƚƎĞďƵ�ŶĞďŽ�ũĂŬŽ�ƐƵƌŽǀŝŶĂ�ƉƌŽ�ƉƌƽŵǇƐů�;KũĂŶƐŝǀƵ�Ğƚ�Ăů͘�ϮϬϭϭͿ͘� 

WƌƽŵǇƐůŽǀĠ�ǀǇƵǎŝƚş�ũĂŬŽŶƵ�ũĞ�ƉŽŵĢƌŶĢ�ƓŝƌŽŬĠ͘�<ŽƎĞŶŽǀĠ�ŚůşǌǇ�ũƐŽƵ�ǀǇƵǎşǀĄŶǇ�ũĂŬŽ�ǌĚƌŽũ�
ŝŶƵůŝŶ� Ă� ĨƌƵŬƚſǌǇ. SůŽƵǎş� ƚĂŬĠ� Ŭ ǀǉƌŽďĢ� ēĞƌƐƚǀǉĐŚ� ŶĄƉŽũƽ� Ă� ĂůŬŽŚŽůƵ͕� ƐƵƓĞŶǉĐŚ� ůƵƉşŶŬƽ͕�
ŵĂƌŵĞůĄĚ͕� ǌĂǀĂƎĞŶŝŶ͕� ƐůĂĚŬĠŚŽ�ƉĞēŝǀĂ͕� siƌƵƉƽ�Ă�ĚĂůƓşĐŚ�ĚŽĐŚƵĐŽǀĂĚĞů͘� >ŝƐƚǇ� ũƐŽƵ� ǀǇƵǎşǀĄŶǇ�
k ǀǉƌŽďĢ�ƚƌĂĚŝēŶşŚŽ�ēĂũĞ�Ɛ ĂŶƚŝŽǆŝĚĂēŶşŵŝ�ƷēŝŶŬǇ (Lebeda et al. 2008). 

3.1.5.2 VyƵǎŝƚş�ǀ ŽƐƚĂƚŶşĐŚ�ǌĞŵşĐŚ ƐǀĢƚĂ 

KďĞĐŶĢ�ƉůĂƚş͕�ǎĞ�ŵŝŵŽ�:ŝǎŶş��ŵĞƌŝŬƵ�ƐĞ�ŚůşǌǇ�ũĂŬŽŶƵ�ƉŽǀĂǎƵũş�ƐƉşƓĞ�ǌĂ�ǌĞůĞŶŝŶƵ͘�s USA 
ƐĞ�ũĂŬŽŶ�ƉĢƐƚƵũĞ͕�ĂůĞ�ŶĞ�ŶĂ�ǀǉǌŶĂŵŶĠ�ŬŽŵĞƌēŶş�ƷƌŽǀŶŝ͘�EĂ�EŽǀĠŵ��ĠůĂŶĚƵ�ŵƽǎĞ�ďǉƚ k dostĄŶş�
v supemarketech v sekci ƐƉĞĐŝĄůŶş�ǌĞůĞŶŝŶĂ͘�V :ĂƉŽŶƐŬƵ�ƐĞ�ƚĂŬƚĠǎ�Ɛ ŽďůŝďŽƵ�ǀǇƵǎşǀĄ͕�ŶĞũēĂƐƚĢũŝ�
ũĂŬŽ�ĚŽƉůŶĢŬ�ƐƚƌĂǀǇ�ƉƌŽ�ůŝĚŝ�Ɛ diabetem 2. typu͘�WĢƐƚŽǀĄŶş�ǀ ItĄůŝŝ�ũĞ�ĚĂƚŽǀĄŶŽ�uǎ�ŽĚ�ƌŽŬƵ�ϭϵϮϳ͘�
V �ĞƐŬĠ�ƌĞƉƵďůŝĐĞ�ƐĞ�ƉĢƐƚƵũĞ�Ă�analyzuje od roku 1994 (Ojansivu et al. 2011).  

:ĂŬŽŶ� ũĞ� ƚĂŬƚĠǎ� ƉŽƚĞŶĐŝĄůŶĢ� ŶŽǀǉŵ� ǌĚƌŽũĞŵ� ƉƌeďŝŽƚŝŬ͘� �ĞůŽƐǀĢƚŽǀĄ� ƚƌǎŶş� ŚŽĚŶŽƚĂ�
ƉƌĞďŝŽƚŝŬ�ũĞ�ǀ�ƐŽƵēĂƐŶĠ�ĚŽďĢ�ǀǇƐŽŬĄ͕�ƉƌŽƚŽ�ƐĞ�ũĂŬŽŶ�ǌĂēşŶĄ�ǀǇƵǎşǀĂƚ�ũĂŬŽ�ƉŽƚƌĂǀŝŶĂ�i v ŽƐƚĂƚŶşĐŚ�
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koƵƚĞĐŚ� ƐǀĢƚĂ͘� �ĞŶŶş� ƉƎşũĞŵ� ϮϬ� Ő� ĨƌƵŬƚŽŽůŝŐŽƐĂĐŚĂƌŝĚƽ� ƐĞ� ŽďĞĐŶĢ� ƉŽǀĂǎƵũĞ� ǌĂ� ďĞǌƉĞēŶǉ͘�
&ƌƵŬƚŽŽůŝŐŽƐĂĐŚĂƌŝĚǇ� ǌşƐŬĂůǇ� ƐƚĂƚƵƐ� 'Z�^� ;ǀƓĞŽďĞĐŶĢ� ƉŽǀĂǎŽǀĂŶǉ� ǌĂ� ďĞǌƉĞēŶǉͿ� ƵǌŶĂŶǉ�
FDA ;jƎĂĚ�ƉƌŽ�ŬŽŶƚƌŽůƵ�ƉŽƚƌĂǀŝŶ�Ă�ůĠēŝǀͿ͘�jƎĂĚǇ�ƉƌŽ�ďĞǌƉĞēŶŽƐƚ�ƉŽƚƌĂǀŝŶ�ǀ �ƵƐƚƌĄůŝŝ͕�ŶĂ�EŽǀĠŵ�
�ĠůĂŶĚƵ�Ă�ǀ��ǀƌŽƉĢ�ƐĐŚǀĄůŝůǇ�ƉƌŽĚĞũ�ƉƌŽĚƵŬƚƽ�ǌ�ũĂŬŽŶƵ�ŶĂ�ƐǀǉĐŚ�ƚƌǌşĐŚ�;zĂŶ�Ğƚ�Ăů͘�ϮϬϭϵͿ͘ 

3.1.5.3 sǉǌŶĂŵ�ǀĞ�ǀǉǎŝǀĢ�ǌǀşƎĂƚ 

EĂĚǌĞŵŶş� ēĄƐƚŝ� ũĂŬŽŶƵ� ŵŽŚŽƵ� ǀǉǌŶĂŵŶĢ� ƐůŽƵǎŝƚ� ũĂŬŽ� ŶĞƚƌĂĚŝēŶş� ŽďũĞŵŽǀĄ� ŬƌŵŝǀĂ�
pro ǀǉǎŝǀƵ�ŚŽƐƉŽĚĄƎƐŬǉĐŚ�ǌǀşƎĂƚ͘��ŝŽŵĂƐĂ�ũĞ�ĚŽďƎĞ�ŵĞƚĂďŽůŝǌŽǀĂƚĞůŶĄ�ƉƎĞǎǀǉŬĂǀĐĞŵa͕�ǀǇƵǎşǀĄ�
se jak v ēĞƌƐƚǀĠŵ� ƐƚĂǀƵ͕� ƚĂŬ� ǀĞ� ĨŽŵĢ ƐŝůĄǎe. dĂŬƚĠǎ� ŚůşǌǇ� ŵŽŚŽƵ� ďǉƚ� ǀǇƵǎŝƚǇ� ũĂŬŽ� ŬƌŵŝǀŽ�
pro ŚŽǀĢǌş�ĚŽďǇƚĞŬ͕�ŽǀĐĞ�ŝ�ĚĂůƓş�ŚŽƐƉŽĚĄƎƐŬĄ�ǌǀşƎĂƚĂ͘�^ĞƐŬǀŝƚĞƌƉĞŶŽǀĠ�ůĂŬƚŽŶǇ�ǀƓĂŬ�ŵŽŚŽƵ�ŵşƚ�
vliv na chuƛ ŬƌŵŝǀĂ�Ă�ŽŵĞǌŽǀĂƚ�ƚĂŬ�ũĞŚŽ�ǀǇƵǎŝƚş. Fruktooligosacharidy v ŚůşǌĄĐŚ�ũƐŽƵ�ǀǉďŽƌŶŽƵ�
alternativou k ĚŽƉůŸŽǀĄŶş� ŬƌŵŶǉĐŚ� ĚĄǀĞŬ͘� :ĞĚŶĄ� ƐĞ� ƚĞĚǇ� Ž�ĚŽďƎĞ� ƐƚƌĂǀŝƚĞůŶĠ� ŬƌŵŝǀŽ͕� ŬƚĞƌĠ�
ŶĂǀşĐ�ǀǇŬĂǌƵũĞ�ǀǇƐŽŬŽƵ�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚƵ ;/ůůĠƓ�Ğƚ�Ăů͘�ϮϬϭϵͿ.  

3.1.6 �ĚƌĂǀŽƚŶş�ďĞŶĞĨŝƚǇ 

V ĚŶĞƓŶş� ĚŽďĢ� ũĞ� ǀǇƐŽŬĄ� ƉŽƉƚĄǀŬĂ� ƉŽ� ƚǌǀ͘� ĨƵŶŬēŶşĐŚ� ƉŽƚƌĂǀŝŶĄĐŚ͘� dĞƌŵşŶ� ͣĨƵŶŬēnş�
ƉŽƚƌĂǀŝŶĂ͞� ďǇů� ǌĂǀĞĚĞŶ� ǀ Japonsku v ƉŽůŽǀŝŶĢ� ϴϬ͘� ůĞƚ� Ɛ ƉŽƵǎŝƚşŵ� ǌŬƌĂƚŬǇ� &K^,h�
(Food for Specific Health Use)͕� ĐŽǎ� ũĞ� ǌŬƌĂƚŬĂ� ƉƌŽ� potraviny ƵƌēĞŶĠ� ŬĞ ƐƉĞĐŝĨŝĐŬĠmu 
ǌĚƌĂǀŽƚŶşmu poƵǎŝƚş͘�<ŽŶŬƌĠƚŶĢ�ƐĞ�ũĞĚŶĄ�Ž�ǀƓĞĐŚŶǇ�ƉŽƚƌĂǀŝŶǇ͕ ŬƚĞƌĠ�ŬƌŽŵĢ�ŶƵƚƌŝēŶşĐŚ�ŚŽĚŶŽƚ 
(ƉŽŬƵĚ� ũƐŽƵ�ŬŽŶǌƵŵŽǀĄŶǇ� ũĂŬŽ�ƐŽƵēĄƐƚ�ďĢǎŶĠ�ƐƚƌĂǀǇ) mohou ƉƎşǌŶŝǀĢ�ƉƎŝƐƉşǀĂƚ�Ŭ ĨǇǌŝĐŬĠŵƵ�
a ĚƵƓĞǀŶşŵƵ� ǌĚƌĂǀş� s ƉŽƚĞŶĐŝĄůĞŵ� ƐŶşǎŝƚ� ƌŝǌŝŬŽ� ĐŚƌŽŶŝĐŬǉĐŚ� ŽŶĞŵŽĐŶĢŶş� ;ĚĞ� �ůmeida Paula 
et al. 2015).  

/� ŬĚǇǎ� ũĞ� ũĂŬŽŶ� ŶĂ� ŐůŽďĄůŶşŵ� ƚƌŚƵ� ƌĞůĂƚŝǀŶĢ� ŶŽǀǉ͕� ũĞ� ƉŽǀĂǎŽǀĄŶ ǌĂ� ĨƵŶŬēŶş� ƉŽƚƌĂǀŝŶƵ�
s ŵŶŽŚĂ� ĨǇǌŝŽůŽŐŝĐŬǉŵŝ� ǀůĂƐƚŶŽƐƚŵŝ� ƐŽƵǀŝƐĞũşĐşŵŝ� Ɛ ďŝŽĂŬƚŝǀŶşŵŝ� ƐůŽƵēĞŶŝŶĂŵŝ� ŽďƐĂǎĞŶǉŵŝ�
jak v ŚůşǌĄĐŚ͕� ƚĂŬ� ůŝƐƚĞĐŚ͘� dǇƚŽ� ƐůŽuēĞŶŝŶǇ�ŵĂũş� ƉƌŽƚŝƌĂŬŽǀŝŶŶĠ͕� ĂŶƚŝŽǆŝĚĂēŶş͕� ĂŶƚŝŵŝŬƌŽďŝĄůŶş͕�
ĂŶƚŝĚŝĂďĞƚŝĐŬĠ�ǀůĂƐƚŶŽƐƚŝ�Ă�mohou ŶĂƉŽŵĄŚĂt regulovat hmotnost. dǇƚŽ�ǀůĂƐƚŶŽƐƚŝ�ůǌĞ�ƚĠŵĢƎ�
ũŝƐƚĢ� ƉƎiƉƐĂƚ� ĨƌƵŬƚŽŽůŝŐŽƐĂĐŚĂƌŝĚƽŵ a inulinu ŽďƐĂǎĞŶǉm v ŚůşǌĄĐŚ� a ĨĞŶŽůŝĐŬǉŵ� ůĄƚŬĄŵ, 
ŽďƐĂǎĞŶǉŵ�ǀĞ�ǀĢƚƓş�ŵşƎĞ�v listech (Yan et al. 2019).  

3.1.6.1 jēŝŶŬǇ�ĨƌƵŬƚŽŽůŝŐŽƐĂĐŚĂƌŝĚƽ�Ă�ŝŶƵůŝŶƵ ŶĂ�ǌĚƌĂǀş ēůŽǀĢŬĂ 

:ĂŬŽŶ�ƉƎŝƚĂŚƵũe ƉŽǌŽƌŶŽƐƚ�Ŭǀƽůŝ�ǀǇƐŽŬĠŵƵ�ŽďƐĂŚƵ�ŶĞƐƚƌĂǀŝƚĞůŶǉĐŚ�ĨƌƵŬƚŽŽůŝŐŽƐĂĐŚĂƌŝĚƽ�
a inulinu ŶĂĐŚĄǌĞũşĐşĐŚ� ƐĞ� v jeho ŚůşǌĄĐŚ. DŽŚŽƵ� ƉƽƐŽďŝƚ jako prebiotikum 
pro mikroorganismy, ŬŽŶŬƌĠƚŶĢ�lactobacily a bifidobakterie, ǀǇƐŬǇƚƵũşĐşch se v ƚůƵƐƚĠŵ�ƐƚƎĞǀĢ 
(Bibas Bonet et al. 2010). �ŝĨŝĚŽďĂŬƚĞƌŝĞ� ŝŶŚŝďƵũş� ƌƽƐƚ� ŚŶŝůŽďŶǉĐŚ� ďĂƚĞƌŝş� ǀ ƚůƵƐƚĠŵ� ƐƚƎĞǀĢ�
a ƉŽĚƉŽƌƵũş�ǀƐƚƎĞďĄǀĄŶş��Ă2+ a PO4- ŝŽŶƚƽ�Ă�ƚĂkĠ�ƐǇŶƚĠǌƵ�ǀŝƚĂŵŝŶƽ skupiny B (Choque Delgado 
et al. 2013)͘�<ŽŶǌƵŵĂĐĞ�Śůşǌ�ǀĞĚĞ�ƚǇƚŽ�ďĂŬƚĞƌŝĞ�Ŭ ƉƌŽĚƵŬĐŝ�ǀǇƓƓşŚŽ�ŵŶŽǎƐƚǀş�ŵĂƐƚŶǉĐŚ�ŬǇƐĞlin 
s ŬƌĄƚŬǉŵ�ƵŚlşkĂƚǉŵ�ƎĞƚĢǌĐĞŵ (viz Obr. 9)͕�ŬƚĞƌĠ�ŵŽŚŽƵ�ĐŚƌĄŶŝƚ�ƉƌŽƚŝ�ƌĂŬŽǀŝŶĢ ƚůƵƐƚĠŚŽ�ƐƚƎĞǀĂ 
(de Moura et al. 2012). Z ƚŽŚŽƚŽ�ĚƽǀŽĚƵ�ũƐŽƵ�ƚĂŬĠ�ŚůşǌǇ�ǌƉƌĂĐŽǀĄǀĄŶǇ�ĚŽ�ƉŽĚŽďǇ�ƉƎşƌŽĚŶşĐŚ�
siƌƵƉƽ� Ă� ƐůĂĚŝĚĞů� a ũƐŽƵ� ǀǇƵǎşǀĄŶǇ� ƉƎŝ� ƚƌĄǀŝĐşĐŚ� ƉŽƚşǎşĐŚ� ƉƌŽ� ǀǇǀĄǎĞŶş� ƐƚƎĞǀŶş� ŵŝŬƌŽďŝŽƚǇ. 
&ƌƵŬƚĂŶǇ� ƚşŵ� ƉĄĚĞŵ� ŵŽŚŽƵ� naƉŽŵĄŚĂƚ� ŬĞ� ǌǀǉƓĞŶş� ƷēŝŶŶŽƐƚŝ� ŝŵƵŶŝƚŶşŚŽ� ƐǇƐƚĠŵƵ. 
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Bylo ƉƌŽŬĄǌĄŶŽ͕�ǎĞ�ƉƌĂǀŝĚĞůŶĄ�ŬŽŶǌƵŵĂĐĞ�ƚĢĐŚƚŽ�ůĄƚĞŬ�ǌǀǇƓƵũĞ�ŽĚŽůŶŽƐƚ�ǀƽēŝ�ŝŶƚƌĂĐĞůƵůĄƌŶşŵ�
ƉĂƚŽŐĞŶƽŵ (Choque Delgado et al. 2013).  

�ĄůĞ�ƐĞ ǀǇƵǎşǀĄ ŶşǌŬĠŚŽ�ŵŶŽǎƐƚǀş ŐůƵŬſǌǇ�Ƶ�Śůşǌ�ƉƌŽ�pacienty ƚƌƉşĐş�ĐƵŬƌŽǀŬŽƵ͘�s tomto 
ƉƎşƉĂĚĢ�ďǇůŽ�ƉƌŽkĄǌĄŶŽ͕�ǎĞ�ũĂŬŽŶ�ƐŶŝǎƵũĞ�ŚůĂĚŝŶƵ�ŐůƵŬſǌǇ�ǀ ŶŽƌŵĄůŶşŵ�ƐƚĂǀƵ ŝ�Ƶ�ůĂďŽƌĂƚŽƌŶşĐŚ�
ŬƌǇƐ͕� ŬƚĞƌĠ� ǀǇŬĂǌŽǀĂůǇ� ŚǇƉĞƌŐůǇŬĠŵŝŝ� ;�ǇďĂƌ� Ğƚ� Ăů͘� ϮϬϬϭͿ. Autor Habib et al. (2011) ƵǀĄĚş, 
ǎĞ ƉƌĂǀŝĚĞůŶǉ� ƉƎşũĞŵ� ũĂŬŽŶŽǀĠ�ŵŽƵŬǇ�ŵĄ�ŚǇƉŽůŝƉŝĚĞŵŝĐŬĠ� ƷēŝŶŬǇ� ƉƌŽƐƚƎĞĚŶŝĐƚǀşŵ� ĂŬƚŝǀĂĐĞ�
ĞŶǌǇŵƵ�ůŝƉŽƉƌŽƚĞŝŶŽǀĠ�ůŝƉĄǌǇ�Ă�ŵƽǎĞ�ǌƉƽƐŽďŽǀĂƚ�ŵşƌŶĠ�ǌǀǉƓĞŶş�ŝŶǌƵůŝŶƵ�ŶĂůĂēŶŽ͘�sĂůĞŶƚŽǀĄ 
et al. (2006) ƵǀĄĚş͕�ǎĞ�ǌǀǉƓĞŶĠ�ŵŶŽǎƐƚǀş�ĨƌƵŬƚŽŽůŝŽƐĂĐŚĂƌŝĚƽ�ďǇ�ŵŽŚůo modulovat metabolickǉ�
syndom u diabetu Ϯ͘�ƚǇƉƵ�Ă�ĚǇƐůŝƉŝĚĠŵŝĞ͕�ĐŽǎ�ũƐŽƵ�ƌŝǌŝŬŽǀĠ�ĨĂŬƚŽƌǇ�ĂƚĞƌŽƐŬůĞƌſǌǇ͘� 

 
 

                                  
 
Obr. 9 ʹ PƽƐŽďĞŶş�&K^�ǀ ŐĂƐƚƌŽŝŶƚĞƐƚŝŶĄůŶşŵ�ƚƌĂŬƚƵ�;zĂŶ�Ğƚ�Ăů͘�ϮϬϭϵͿ 

3.1.6.2 jēŝŶŬǇ�ĨĞŶŽůŝĐŬǉĐŚ�ƐůŽƵēĞŶŝŶ�ŶĂ�ǌĚƌĂǀş�ēůŽǀĢŬĂ 

FenolŝĐŬĠ ƐůŽƵēĞŶŝŶǇ� ũƐŽƵ� ĚŽŵŝŶĂŶƚŶş� ƚƎşĚŽƵ� ƐĞŬƵŶĚĄƌŶşĐŚ� ŵĞƚĂďŽůŝƚƽ� ǀ rostlŝŶĄĐŚ͕�
ŬƚĞƌĠ� ŽďƐĂŚƵũş� ŚǇĚƌŽǆǇůŽǀĠ� ƐŬƵƉŝŶǇ� ǀĄǌĂŶĠ� ŶĂ� ĂƌŽŵĂƚŝĐŬĠ� ƵŚůŽǀŽĚşŬǇ� Ă� ƉŽŚǇďƵũş�
se od ũĞĚŶŽĚƵĐŚǉĐŚ�Ăǎ�ƉŽ�ǀǇƐŽĐĞ�ƉŽůǇŵĞƌŶş�ƐůŽƵēĞŶŝŶǇ (Lin et al. 2016). V ƉŽƐůĞĚŶş�ĚŽďĢ�ũƐŽƵ�
ĨĞŶŽůŝĐŬĠ�ƐůŽƵēĞŶŝŶǇ�ƐƚĄůĞ�ǀşĐĞ�ƉƎĞĚŵĢƚĞŵ�ǌĄũŵƽ�ǌĚƌĂǀŽƚŶşŬƽ�ŝ�ƉŽƚƌĂǀŝŶĄƎƐŬĠŚŽ�ƉƌƽŵǇƐůu pro 
ũĞũŝĐŚ�ǌĞũŵĠŶĂ�ĂŶƚŝŽǆŝĚĂēŶş�ǀůĂƐƚŶŽƐƚŝ͘�dĂƚŽ�ƐĐŚŽƉŶŽƐƚ�ƐŽƵǀŝƐş�Ɛ ũĞũŝĐŚ�ƐƚƌƵŬƚƵƌŽƵ͕�ŬŽŶŬƌĠƚŶĢ�
s ŚǇĚƌŽǆǇůŽǀǉŵŝ� ƐŬƵƉŝŶĂŵŝ� Ă� ŬŽŶũƵŐŽǀĂŶǉŵŝ� ĚǀŽũŶǉŵŝ� ǀĂǌďĂŵŝ� na ďĞŶǌĞŶŽǀĠm kruhu 
(Yan et al. 2019)͘� :ĞũŝĐŚ� ƷēĞůĞŵ� ũĞ� ǌŚĄƓĞƚ� ǀŽůŶĠ� ƌĂĚŝŬĄůǇ͕� ŬƚĞƌĠ� ŵŽŚŽƵ� ŵşƚ� ǀůŝǀ� ŶĂ� ǀǌŶŝŬ�
ĐŚƌŽŶŝĐŬǉĐŚ�ŽŶĞŵŽĐŶĢŶş͕� ũĂŬŽ� ũĞ�ĚŝĂďĞƚĞs 2. typu͕� ŬĂƌĚŝŽǀĂƐŬƵůĄƌŶş�ŽŶĞŵŽĐŶĢŶş� ŝ� ƌĂŬŽǀŝŶĂ 
(Pandey & Rizvi 2009). 

,ůşǌǇ�ũĂŬŽŶƵ�ŽďƐĂhuũş�ǀĐĞůŬƵ�ǀǇƐŽŬĠ�ŵŶŽǎƐƚǀş�ĨĞŶŽůŝĐŬǉĐŚ�ŬǇselin, cca 200 mg na 100 g 
ēĞƌƐƚǀĠ�ũĞĚůĠ�ŚŵŽƚǇ͕�ĂǀƓĂŬ�ǀĞ�ƐƚƵĚŝşĐŚ de Almeida Paula et al. (2015) a Biazona et al. (2016) 
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ďǇůŽ�ƉŽƚǀƌǌĞŶŽ͕�ǎĞ�ůŝƐƚǇ�ũĂŬŽŶƵ�ǀǇŬĂǌƵũş�ũĞƓƚĢ�ǀǇƓƓş�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚƵ͕�ĐŽǎ�ŵƽǎĞ�ďǉƚ spojeno 
ƉƌĄǀĢ�s ŽďƐĂŚĞŵ�ĨĞŶŽůŝĐŬǉĐŚ�ƐlŽƵēĞŶŝŶ͘� 

Listy jakonu ;ǀĞ�ĨŽƌŵĢ�ēĂũĞͿ�se v �ŶĚĄĐŚ�ƚƌĂĚŝēŶĢ�ǀǇƵǎşǀĂůǇ�Ŭ ůĠēďĢ�ůŝĚş�ƚƌƉşĐşĐŚ�diabetem 
2. typu Ă�ǌĂǎşǀĂĐşŵŝ�ƉƌŽďůĠŵǇ͘�DŝŵŽ�ũŝŶĠ�Ɖƌǉ�ŵĂũş�ǌĄƐůƵŚu v ŽŵůĂǌŽǀĄŶş�Ă�ƵĚƌǎŽǀĄŶş�ǌĚƌĂǀĠ�
ƉůĞƚŝ͘�KďǇǀĂƚĞůĠ�<ĂũĂŵĂƌŬǇ�ŬŽŶǌƵŵƵũş�ũĂŬŽŶ�ƉƎĞĚ�ƐƉĂŶşŵ ƉƌĄǀĢ Ŭǀƽůŝ�ǌƉŽŵĂůĞŶş�ƐƚĄƌŶƵƚş�ƉůĞƚŝ�
(de Almeida Paula 2015).  

Ve ƐƚƵĚŝşĐŚ� Dos Santos et al. (2017) ƐĞ� ƉƌŽǀĄĚĢůǇ� ĞǆƉĞƌŝŵĞŶƚǇ͕� ŬƚĞƌĠ� ďǇůǇ� ǌĂůŽǎĞŶĠ�
na ƚĞƐƚŽǀĄŶş� ƷēŝŶŬƽ� ŚǇĚƌŽĞƚŚĂŶŽůŽǀĠŚŽ� ĞǆƚƌĂŬƚƵ� ǌ ůŝƐƚƽ� ũĂŬŽŶƵ� ŶĂ� ŐůǇŬĠŵŝŝ� ǀǇǀŽůĂŶŽƵ�
ƐƚƌĞƉƚŽǌŽĐŝŶĞŵ�Ƶ�ƉŽƚŬĂŶƽ�tŝƐƚĂƌ�ƉŽ�ĚŽďƵ�ϯϬ�ĚŶƽ͘�sǉƐůĞĚŬĞŵ�ďǇůŽ�ƐŶşǎĞŶş�ŽďƐĂŚƵ�ŐůƵŬſǌǇ͕�
ǌǀǉƓĞŶş� ŬŽŶĐĞŶƚƌĂĐĞ� ŝŶǌƵůŝŶƵ� Ă� ƐŶşǎĞŶş� ŬŽŶĐĞŶƚƌĂĐĞ� ƚƌŝĂĐǇůŐůǇĐĞƌŽůƽ� ǀ ƐĠƌƵ� ƉŽƚŬĂŶƽ͘ 
Tyto ǀǉƐůĞĚŬǇ� ũƐŽƵ� ǀ souladu s Aybar et al. (2001) a Genta et al. (2010) studiemi, kde byly 
ǌŬŽƵŵĄŶǇ�ƌƽǌŶĠ�ƉƌĞƉĂƌĄƚǇ�ĞǆƚƌĂŬƚƽ�Ă�ĚĄǀŬǇ�ũĂŬŽŶƵ͘�&ĞŶŽůŝĐŬĠ�ƐůŽƵēĞŶŝŶǇ�ďǇ�tedy ŵŽŚůǇ�ŵĢŶŝƚ�
metabolismus glƵŬſǌǇ�Ă�ŐůǇŬĞŵŝĐŬŽƵ�ĂŬƚŝǀŝƚƵ�Ă�ƉƽƐŽďŝƚ� ƚĂŬ� ũĂŬŽ�ĂŶƚŝĚŝĂďĞƚŝŬĂ (Ferraz et al. 
2020; Nagalievska et al. 2020). <ƌŽŵĢ� ƚŽŚŽ� ŵĂũş� ǀĞůŬŽƵ� ǌĄƐůƵŚƵ� ƉƎŝ� ŽĐŚƌĂŶĢ� ďƵŶĢēŶǉĐŚ�
ŵĞŵďƌĄŶ�ƉƎĞĚ�ƉŽƓŬŽǌĞŶşŵ�ƌƽǌŶǉŵŝ�ĚƌƵŚǇ�ƌĂĚŝŬĄůƽ� ;ǀşce viz kapitola 3.3) (Choque Delgado 
et al. 2013).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

22 

3.2 JĂŬŽŶ�ŶĂ���h 

3.2.1 ZŽƐƚůŝŶŶǉ�ŵĂƚĞƌŝĄů 

EĂ� &ĂŬƵůƚĢ� ƚƌŽƉŝĐŬĠŚŽ� ǌĞŵĢĚĢůƐƚǀş� �ĞƐŬĠ� ǌĞŵĢĚĢůƐŬĠ� ƵŶŝǀĞƌǌŝƚy v WƌĂǌĞ� ũĞ� ƵĚƌǎŽǀĄŶ�
ŐĞŶĞƚŝĐŬǉ� ŵĂƚĞƌŝĄů� ũĂŬŽŶƵ (od roku 1993)͕� ŬƚĞƌǉ� ďǇů� ǌşƐŬĄŶ� ǌ ƌƽǌŶǉĐŚ� ǌĞŵş ƐǀĢƚa͘� :ĞĚŝŶǉŵ�
ƐƉŽůĞēŶǉŵ�ǌŶĂŬĞŵ�ƚŽŚŽƚŽ�ƌŽƐƚůŝŶŶĠŚŽ�ŵĂƚĞƌŝĄůƵ�ũĞ�ũĞũŝĐŚ�ĂŶĚƐŬǉ�ƉƽǀŽĚ͘�WƌĂǀĚĢƉŽĚŽďŶĢ�ĚŽƓůŽ�
k ǀĞŐĞƚĂƚŝǀŶşŵƵ�ŵŶŽǎĞŶş�ŬůŽŶƽ�ǌ ũĞĚŶĠ�ĂŶĚƐŬĠ�ŽĚƌƽĚǇ͕�ŶĞůǌĞ�ǀƓĂŬ�ĂůĞ�ƉƎĞƐŶĢ�ĚŽŚůĞĚĂƚ�ƉƽǀŽĚ�
rostliny. ^ďşƌŬĂ� ŬůŽŶƽ� ŽďƐĂŚƵũĞ� Ϯϱ� ƉŽůŽǎĞŬ (viz Tab. 2)͕� ŬƚĞƌĠ� ƉŽĐŚĄǌĞũş� ǌ �ŽůşǀŝĞ͕� WĞƌƵ, 
�ŬǀĄĚŽƌƵ a EŽǀĠŚŽ� �ĠůĂŶĚƵ (ƉƽǀŽĚem z �ŬǀĄĚŽƌƵͿ. EĂũĚĞŵĞ� ǌĚĞ� ŬůŽŶǇ� ŽŬƚŽƉůŽŝĚŶş�
(2n = 8x = ϱϴͿ͕�ĚŽĚĞŬĂƉůŽŝĚŶş ;ϮŶ�с�ϭϮǆ�с�ϴϳͿ�Ă�ŚĞǆĂĚĞŬĂƉůŽŝĚŶş�;ϮŶ�с�ϭϲǆ�с�ϭϭϲͿ ;,ŽƌŽǀĄ�ϮϬϬϵͿ. 

 
Tab. 2 - ZŽƐƚůŝŶŶǉ�ŵĂƚĞƌŝĄů�Ă�ŬſĚŽǀĄŶş ;,ŽƌŽǀĄ�ϮϬϬϵͿ 

WƽǀŽĚŶş�ŬſĚŽǀĄŶş WůĂƚŶĠ�ŬſĚǇ WƌĂĐŽǀŶş�ŬſĚŽǀĄŶş�ůŝƐƚƽ 
PER 5 PER 01 Lj 1 

PER 10 PER 02 Lj 2 
PER 15/20 PER 03 Lj 3 

PER 25 PER 04 Lj 4 
PER 30 PER 05 Lj 5 
PER 40 PER 06 Lj 6 
PER 45 PER 07 Lj 7 
PER 50 PER 08 Lj 8 
PER 55 PER 09 Lj 9 
PER 60 PER 10 Lj 10 
PER 65 PER 11 Lj 11 
PER 70 PER 12 Lj 12 
PER 75 PER 13 Lj 13 
PER 90 PER 14 Lj 14 

CUSCO I PER 15 Lj 15 
BOL BOL 20 Lj 16 

YANAYO GRANDE BOL 21 Lj 17 
TUQUIZA BOL 22 Lj 18 

LOCOTAL Morado BOL 23 Lj 19 
>K�Kd�>��ůƵƚǉ BOL 24 Lj 20 

ECU ECU 40 Lj 21 
NZL I ECU 41 Lj 22 
NZL II ECU 42 Lj 23 

POLY 3 ECU 43 Lj 24 
POLY 4 ECU 44 Lj 25 
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3.2.2 <ůŽŶǇ�ƵĚƌǎŽǀĂŶĠ�na &d����h V Praze 

Peru 
<ůŽŶǇ�ŽǌŶĂēĞŶĠ ͚W�Z�ϱ͚͕�͚W�Z�ϭϬ͚͕�͚W�Z�ϭϱͬϮϬ͚͕�͚W�Z�Ϯϱ͚͕�͚W�Z�ϰϬ͚͕�͚W�Z�ϰϱ͚͕�͚W�Z�ϱϬ͚͕�

͚W�Z�ϱϱ͚͕�͚W�Z�ϲϬ͛ ƉŽĐŚĄǌĞũş�z WĞƌƵ͕�ƐƉĂĚĂũş�ŵĞǌŝ�ŽŬƚŽƉůŽŝĚŶş�ŬůŽŶǇ�;ϮŶ�с�ϱϴͿ�Ă ƚĠŵĢƎ�ǀƓĞĐŚŶǇ�
ũĞũŝĐŚ� ŚůşǌǇ� ďǇůǇ� ǌşƐŬĄŶǇ� ŽĚ� EĄƌŽĚŶş� ƵŶŝǀĞƌǌŝƚǇ� ^ĂŶ� �ŶƚŽŶŝŽ� �ďĂĚ� ĚĞů� �ƵƐĐŽ� ǌĞ� ƐďşƌŬǇ�
prof. Gregoria Mezy͘��Ž��ĞƐŬĠ�ƌĞƉƵďůŝŬǇ�ďǇůǇ�ƉƎŝǀĞǌĞŶǇ�ǀ roce 2005 Ă�ŽĚ�ƚĠ�ĚŽďǇ�ƚǀŽƎş�ǀĢƚƓş�
ēĄƐƚ�ƐďşƌŬǇ�ŬůŽŶƽ���h ;,ŽƌŽǀĄ�ϮϬϬϵͿ.  

<ůŽŶǇ� ŽǌŶĂēĞŶĠ� ͚W�Z� ϯϬ͚͕� ͚W�Z� ϲϱ͚͕� ͚W�Z� ϳϬ͚͕� ͚W�Z� ϳϱ͚͕� ͚W�Z� ϵϬ͚ ƐƉĂĚĂũş mezi 
ĚŽĚĞŬĂƉůŽŝĚŶş�ŬůŽŶǇ�;ϮŶ�с�ϴϳͿ ;,ŽƌŽǀĄ�Ϯ009). 

KĚƌƽĚĂ� ͚CUSCO I͚ ďǇůĂ� ǌşƐŬĄŶĂ� ǀ roce 2008 v ƌĄŵĐŝ� ƐƉŽůƵƉƌĄĐĞ� Ɛ hE^���� ;EĄƌŽĚŶş�
univerzita San Antonio Abad del Cuzco) ƉƎşŵŽ�ǌ ŵşƐƚĂ�ŶĂĐŚĄǌĞũşĐşŚŽ�ƐĞ�ďůşǌŬŽ�DĂĐŚƵ�WŝĐĐŚƵ 
;,ŽƌŽǀĄ�ϮϬϬϵͿ. 
 sǉƓŬĂ�ƌŽƐƚůŝŶ�ƚĠƚŽ�ƐŬƵƉŝŶǇ�je v ƌŽǌŵĞǌş�ŽĚ�ϭ�ŵ�do ϭ͕ϰ�ŵ͘�:ĞĚŶĄ�ƐĞ�Ž�ǀĞůŵŝ�ƌƽǌŶŽƌŽĚŽƵ�
skupinu, kde se rostliny odůŝƓƵũş ǀĢƚƓŝŶŽƵ�ďƵě�ǎůƵƚŽǌĞůĞŶǉŵŝ�ēŝ�ƚŵĂǀŽǌĞůĞŶǉŵŝ�ůŝƐƚǇ͘��ďĂƌǀĞŶş�
ƉŽŬŽǎŬǇ�Śůşǌ� ũĞ�ŽĚ�ďşůĠ�ƉŽ�ƉƵƌƉƵƌŽǀĢ� ēĞƌǀĞŶŽƵ͕�ĚƵǎŝŶĂ� ũĞ ǀĢƚƓŝŶŽƵ ƐǀĢƚůĄ� ;ŽĚ�ďşůĠ�ƉŽ� ƐůĂďĢ�
ŽƌĂŶǎŽǀŽǎůƵƚĠͿ ;/ůůĠƓ�Ğƚ�Ăů͘�ϮϬϭϵͿ.  
 
�ŽůşǀŝĞ 

KǌŶĂēĞŶş� ͚BOL͚ ǌşƐŬĂůǇ� ŬůŽŶǇ͕� ŬƚĞƌĠ� ďǇůǇ� ŽĚĞďƌĄŶǇ� ƉƎşŵŽ� ǌ oblasti San Pedro, kraje 
WŽƚŽƐş͘��Ž��ĞƐŬĠ�ƌĞƉƵďůŝŬǇ�byly dovezeny v ƌŽĐĞ�ϭϵϵϱ͘�:ĞĚŶĄ�ƐĞ�Ž�ŽŬƚŽƉůŽŝĚŶş�ŬůŽŶ�;ϮŶ�с�ϱϴͿ͘� 

<ůŽŶǇ͕� ŬƚĞƌĠ� ǌşƐŬĂůǇ� ŽǌŶĂēĞŶş� ͚zĂŶĂǇŽ� 'ƌĂŶĚĞ͚͕� ͚Locotal-DŽƌĂĚŽ͚͕� ͚>ŽĐŽƚĂů-�ůƵƚǉ͚͕�
͚dƵƋƵŝǌĂ͚� ũƐŽƵ� ŬƌĂũŽǀĠ� ŽĚƌƽĚǇ� ǀ ƌĄŵĐŝ� ƐƉŽůƵƉƌĄĐĞ� Ɛ EĄƌŽĚŶş� ƵŶŝǀĞƌǌŝƚŽƵ� ǀ Siglo XX v �Žůşvii 
a v �ĞƐŬĠ� ƌĞƉƵďůŝĐĞ� ƐĞ� ŽďũĞǀƵũş� ŽĚ� ƌŽŬƵ� ϮϬϬϳ͘� dĂŬƚĠǎ� ƐĞ� ũĞĚŶĄ� Ž� ŽŬƚŽƉůŽŝĚŶş� ŬůŽŶǇ 
;,ŽƌŽǀĄ 2009).  

ZŽƐƚůŝŶǇ� ƉŽĐŚĄǌĞũşĐş� ǌ �ŽůşǀŝĞ� ũƐŽƵ� ŶĞũǀǇƓƓş� ǌĞ� ǀƓĞĐŚ� ƐůĞĚŽǀĂŶǉĐŚ� ƐŬƵƉŝŶ͕� ĚŽƐĂŚƵũş�
ƉƌƽŵĢŶĠ� ǀǉƓŬǇ� ϭ͕ϱ� ŵ͘� :ƐŽƵ� ĐĞůĠ� ƉŽƐĞƚĠ� trichomy͕� ŽĚ� ŽƐƚĂƚŶşĐŚ� ƐĞ� ŽĚůŝƓƵũş� ĨŝaůŽēĞƌǀĞŶou 
ƉŝŐŵĞŶƚĂĐş� ŶĂ� ƉƎĞǀĄǎŶĢ� ǌĞůĞŶŽǎůƵƚǉĐŚ� ƐƚŽŶĐşĐŚ. Listy jsou ƉƎĞĚĞǀƓşŵ� ƚŵĂǀŽǌĞůĞŶĠ�
ƚƌŽũƷŚĞůŶşŬŽǀŝƚĠŚŽ�ƚǀĂƌƵ�Ɛ ŵşƌŶĢ�ǌubatǉŵi okraji͘�^ƚŽŶŬŽǀĠ�Ă�ŬŽƎĞŶŽǀĠ�ŚůşǌǇ�ŵĂũş�ƉƵƌƉƵƌŽǀĢ�
ǌďĂƌǀĞŶŽƵ�ƉŽŬŽǎŬƵ s ƚŵĂǀŽēĞƌǀĞŶǉŵŝ�ƚĞēŬĂŵŝ͕�ĚƵǎŝŶĂ�ũĞ�ďşůĄ Ăǎ�ǎůƵƚĄ ;/ůůĠƓ�Ğƚ�Ăů͘�ϮϬϭϵͿ.  
 
�ŬǀĄĚŽƌ 

'ĞŶĞƚŝĐŬǉ ŵĂƚĞƌŝĄů�ŽǌŶĂēĞŶǉ jako ͚��h͚� ũĞ�ƉĢƐƚŽǀĄŶ�ǀ �ĞƐŬĠ�ƌĞƉƵďůŝĐĞ�ŽĚ�ƌŽŬƵ�ϭϵϵϰ 
a jĞĚŶĄ�ƐĞ�Ž�ŽŬƚŽƉůŽŝĚŶş�ŬůŽŶ ;,ŽƌŽǀĄ�ϮϬϬϵͿ.  

dǇƚŽ�ƌŽƐƚůŝŶǇ�ĚŽƌƽƐƚĂũş�ĚŽ�ƉƌƽŵĢƌŶĠ�ǀǉƓŬǇ�ϭ͕ϰϭ�ŵ͘�^ƚŽŶŬǇ�ũƐŽƵ�ƉƵƌƉƵƌŽǀĢ�ēĞƌǀĞŶĠ͕�ůŝƐƚǇ�
ƚŵĂǀŽǌĞůĞŶĠ͘� ^ƚŽŶŬŽǀĠ� ŚůşǌǇ� ũƐŽƵ� ǌďĂƌǀĞŶĠ� ĚŽ� ƉƵƌƉƵƌŽǀĢ� ēĞƌǀĞŶĠ͕� ŬŽƎĞŶŽǀĠ� ŚůşǌǇ� ŵĂũş�
purpurovou poŬŽǎŬƵ�Ɛ ďşůŽƵ�ĚƵǎŝŶŽƵ�ƵǀŶŝƚƎ ;/ůůĠƓ�Ğƚ�Ăů͘�ϮϬϭϵͿ.  
 
EŽǀǉ��ĠůĂŶĚ 

KǌŶĂēĞŶĠ�ŬůŽŶǇ ͚NZL I͚ a ͚NZL II͚ byly zakoupeny v Aucklandu, ale ƉƽǀŽĚŶĢ ƉŽĐŚĄǌĞůǇ�
z �ŬǀĄĚŽƌƵ͘� s �ĞƐŬĠ� ƌĞƉƵďůŝĐĞ� ƉƽƐŽďş� ŽĚ� ƌŽŬƵ� ϭϵϵϯ͘� :ĞĚŶĄ� ƐĞ� Ž� ŽŬƚŽƉůŽŝĚŶş� ŬůŽŶ͘�
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KǌŶĂēĞŶĠ klony ͚WK>z�ϯ a POLY 4͚ byly ǌşƐŬĄŶy ŝŶĚƵŬŽǀĂŶŽƵ�ƉŽůǇƉůŽŝĚŝǌĂĐş� in vitro ŽĚƌƽĚǇ�
NZL I ;,ŽƌŽǀĄ�ϮϬϬϵͿ.  
 Tyto dva morfotypy se odůŝƓƵũş ďĂƌǀŽƵ�ƐƚŽŶŬƽ i listƽ͕�ǀǉƓkŽƵ͕�ƚǀĂƌĞŵ�ŬŽƎĞŶŽǀǉĐŚ�Śůşǌ, 
a ƉƎĞĚĞǀƓşŵ�ďĂƌǀŽƵ�ĚƵǎŝŶǇ ŬŽƎĞŶŽǀǉĐŚ�Śůşǌ ;,ŽƌŽǀĄ�ϮϬϬϵͿ.  

NZL I, ŽƌĂŶǎŽǀǉ�ŵŽƌĨŽƚǇƉ, ĚŽƐĂŚƵũĞ� ƉƌƽŵĢƌŶĠ� ǀǉƓŬǇ� ϭ͕ϯϯ�ŵ͘� >ŝƐƚǇ� ũƐŽƵ� ǌĞůĞŶŽǎůƵƚĠ�
ďĂƌǀǇ͕� ƚƌŽũƷŚĞůŶşŬŽǀŝƚĠŚŽ� ƚǀĂƌƵ� ƐĞ� ǌƵďĂƚŽůĂůŽēŶĂƚǉŵi okraji͘� ^ƚŽŶŬŽǀĠ�ŚůşǌǇ� ũƐŽƵ�ƉƵƌƉƵƌŽǀĢ�
ēĞƌǀĞŶĠ͕�ŬŽƎĞŶŽǀĠ�ŚůşǌǇ ũƐŽƵ�ǀĢƚƓŝŶŽƵ ŬƌĠŵŽǀĠ�ďĂƌǀǇ͕�ĚƵǎŝŶĂ�ũĞ�ŽƌĂŶǎŽǀĄ ;/ůůĠƓ�Ğƚ�Ăů͘�ϮϬϭϵͿ.  

NZL II, ďşůǉ�ŵŽƌfotyp, ŵĄ zaznamenanou ƉƌƽŵĢƌŶou vǉƓŬƵ 1,35 m. PƵƌƉƵƌŽǀĢ�ēĞƌǀĞŶĠ�
ƐƚŽŶŬǇ�ŶĞƐŽƵ�ƚŵĂǀĢǌĞůĞŶĠ�ůŝƐƚǇ�ƚƌŽũƷŚĞůŶşŬŽǀŝƚĠŚŽ�ƚǀĂƌƵ͘�^ƚŽŶŽǀĠ�ŚůşǌǇ�ũƐŽƵ�ƉƵƌƉƵƌŽǀĢ�ēĞǀĞŶĠ�
ďĂƌǀǇ͕�ŬŽƎĞŶŽǀĠ�ŚlşǌǇ�ŵĂũş�ŶĂ�ƉŽǀƌĐŚƵ�ƉƵƌƉƵƌŽǀŽƵ�ƉŽŬŽǎŬƵ͕�aůĞ�ĚƵǎŝŶĂ�ũĞ typicky krystalicky 
ďşůĄ ;/ůůĠƓ�Ğƚ�Ăů͘�ϮϬϭϵͿ.  

3.2.3 ^ƚƌƵēŶĄ�ĐŚĂƌĂŬƚĞƌŝƐƚŝŬĂ�ůŝƐƚƽ�ŬůŽŶƽ�ũĂŬŽŶƵ z ��h 

WŽĚƌŽďŶĄ�ĐŚĂƌĂŬƚĞƌŝƐƚŝŬĂ�ũĂŬŽŶƵ�;ǀƓĞĐŚ�ũĞŚŽ�ēĄƐƚşͿ͕�ŬƚĞƌǉ�ũĞ�ƉĢƐƚŽǀĄŶ�ŶĂ�ƉƽĚĢ���h͕�ďǇůĂ�
ǀǇƚǀŽƎĞŶĂ� ďǉǀĂůŽƵ� ƐƚƵĚĞŶƚŬŽƵ� 'ĂďƌŝĞůŽƵ� ,ŽƌŽǀŽƵ� Ă� ďǇůĂ� ƐĞƉƐĄŶĂ� ǀ ũĞũş� ďĂŬĂůĄƎƐŬĠ ƉƌĄĐŝ�
s ŶĄǌǀĞŵ� ͣ,ŽĚŶŽĐĞŶş� ŐĞŶĞƚŝĐŬĠŚŽ� ŵĂƚĞƌŝĄůƵ� ƉŽŵŽĐş� ŵĞǌŝŶĄƌŽĚŶşĐŚ� ŵŽƌĨŽůŽŐŝĐŬǉĐŚ�
ĚĞƐŬƌŝƉƚŽƌƽ͞. ,ŽĚŶŽĐĞŶş�ƌŽƐƚůŝŶŶĠŚŽ�ŵĂƚĞƌŝĄůƵ�ƉƌŽďĢŚůŽ�ϭϲϴ. ĚĞŶ�ƉŽ�ǀǉƐĂĚďĢ�Ă�ďǇůŽ�Ŭ tomu 
ǀǇƵǎŝƚŽ�ĚĞƐŬƌŝƉƚŽƌƽ�ŶĂǀƌǎĞŶǉĐŚ�ŽƌŐĂŶŝǌĂĐş�WZd�-hE��;sǉǌŬƵŵŶǉ�ƉƌŽũĞŬƚ�ĂŶĚƐŬǉĐŚ�ŽŬŽƉanin 
ŶĂ�EĄƌŽĚŶş�ƵŶŝǀĞƌǌŝƚĢ�ǀ��ĂũĂŵĂƌĐĞͿ Ă�ďĂƌǀǇ�ďǇůǇ�ŬůĂƐŝĨŝŬŽǀĄŶǇ�ĚůĞ�ƐƚƵƉŶŝĐ�ďĂƌĞǀ�Z,^��Žlour 
Chart. Z ƚĠƚŽ�ƉƌĄĐĞ�ďǇůǇ�ǀǇŸĂƚǇ� ŝŶĨŽƌŵĂĐĞ�ǀǌƚĂŚƵũşĐş� ƐĞ�ƉŽƵǌĞ�Ŭ ŶĂĚǌĞŵŶşŵ�ēĄƐƚĞŵ� ũĂŬŽŶƵ͕�
ŬŽŶŬƌĠƚŶĢ� Ŭ ůŝƐƚƽŵ͘� s Tab. 3 ũƐŽƵ� ƚǇƚŽ� ŝŶĨŽƌŵĂĐĞ� ǌũĞĚŶŽĚƵƓĞŶĢ� ƐŚƌŶƵƚǇ͘� EĂ� ƉŽƉŝƐƵ� ŬůŽŶƽ�
ƵĚƌǎŽǀĂŶǉĐŚ�ŶĂ���h�ƚĂŬĠ�ƉƌĂĐŽǀĂů�/ůůĠƓ�Ğƚ�Ăů͘�(2019). dǇƚŽ�ŝŶĨŽƌŵĂĐĞ�ũƐŽƵ�ƵǎŝƚĞēŶĠ�ǌ pohledu 
ƵƌēĞŶş�ŬŽƌĞůĂĐĞ�ŵĞǌŝ�ǌďĂƌǀĞŶşŵ�ůŝƐƚƽ�Ă�ŽďƐĂŚĞŵ�ĂŶƚŝŽǆŝĚĂēŶĢ�ƉƽƐŽďşĐŚ�ůĄƚĞŬ.  

�ǇůŽ� ǌũŝƓƚĢŶŽ͕� ǎĞ� ϱϮ� й� ůŝƐƚƽ vykazovalo ǌĞůĞŶŽǎůƵƚŽƵ� ďĂƌǀƵ� ůŝƐƚƽ� ďĞǌ� ƉƵƌƉƵƌŽǀĠ�
ƉŝŐŵĞŶƚĂĐĞ� ŶĂ� ǀƌĐŚŽůŽǀǉĐŚ� ůŝƐƚĞĐŚ͘� ϰϴ� й� ůŝƐƚƽ� ďǇůŽ� ƚŵĂǀŽǌĞůĞŶĢ� ǌďĂƌǀĞŶǉĐŚ� Ɛ ƉƎşƚŽŵŶŽƵ�
ƉŝŐŵĞŶƚĂĐş�ŶĂ�ǀƌĐŚŽůŽǀǉĐŚ�ůŝƐƚĞĐŚ͕�Ƶ�ŬůŽŶƵ���h�ϰϯ�ƐĞ�ŶĂǀşĐ�ŽďũĞǀŽǀĂůĂ�ƉŝŐŵĞŶƚĂĐĞ�ŝ�ŶĂ�ůşĐŶşĐŚ�
ƐƚƌĂŶĄĐŚ�ůŝƐƚƽ ;,ŽƌŽǀĄ�ϮϬ09).   
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Tab. 3 ʹ WŽƉŝƐ�ůŝƐƚƽ�ũĞĚŶŽƚůŝǀǉĐŚ�ŬůŽnƽ ;ǀǇƚǀŽƎĞŶŽ�ĂƵƚŽƌĞŵͿ 
WůĂƚŶĠ�
ŬſĚǇ 

�ŚĂƌĂŬƚĞƌŝƐƚŝŬĂ�ůŝƐƚƽ 

PER 01 ǌĞůĞŶŽǎůƵƚĠ�ůŝƐƚǇ�ďĞǌ�ƉƵƌƉƵƌŽǀĠ�ƉŝŐŵĞŶƚĂĐĞ�ŶĂ�ǀƌĐŚŽůŽǀǉĐŚ�ůŝƐƚĞĐŚ 
PER 02 ǌĞůĞŶŽǎůƵƚĠ�ůŝƐƚǇ�ďĞǌ�ƉƵƌƉƵƌŽǀĠ�ƉŝŐŵĞŶƚĂĐĞ�ŶĂ�ǀƌĐŚŽůŽǀǉĐŚ�ůŝƐƚĞĐŚ 
PER 03 ƚŵĂǀŽǌĞůĞŶĠ�ůŝƐƚǇ�Ɛ�ƉƵƌƉƵƌŽǀŽƵ�ƉŝŐŵĞŶƚĂĐş�ŶĂ�ǀƌĐŚŽůŽǀǉĐŚ�ůŝƐƚĞĐŚ 
PER 04 ǌĞůĞŶŽǎůƵƚĠ�ůŝƐƚǇ�ďĞǌ�ƉƵƌƉƵƌŽǀĠ�ƉŝŐŵĞŶƚĂĐĞ�ŶĂ�ǀƌĐŚŽůŽǀǉĐŚ�ůŝƐƚĞĐŚ 
PER 05 ƚŵĂǀŽǌĞůĞŶĠ�ůŝƐƚǇ�Ɛ�ƉƵƌƉƵƌŽǀŽƵ�ƉŝŐŵĞŶƚĂĐş�ŶĂ�ǀĐŚŽůŽǀǉĐŚ�ůŝƐƚĞĐŚ 
PER 06 ƚŵĂǀŽǌĞůĞŶĠ�ůŝƐƚǇ�Ɛ�ƉƵƌƉƵƌŽǀŽƵ�ƉŝŐŵĞŶƚĂĐş�ŶĂ�ǀĐŚŽůŽǀǉĐŚ�ůŝƐƚĞĐŚ 
PER 07 ǌĞůĞŶŽǎůƵƚĠ�ůŝƐƚǇ�ďĞǌ�ƉƵƌƉƵƌŽǀĠ�ƉŝŐŵĞŶƚĂĐĞ�ŶĂ�ǀƌĐŚŽůŽǀǉĐŚ�ůŝƐƚĞĐŚ 
PER 08 ǌĞůĞŶŽǎůƵƚĠ�ůŝƐƚǇ�ďĞǌ�ƉƵƌƉƵƌŽǀĠ�ƉŝŐŵĞŶƚĂĐĞ�ŶĂ�ǀƌĐŚŽůŽǀǉĐŚ�ůŝƐƚĞĐŚ 
PER 09 ƚŵĂǀŽǌĞůĞŶĠ�ůŝƐƚǇ�Ɛ�ƉƵƌƉƵƌŽǀŽƵ�ƉŝŐŵĞŶƚĂĐş�ŶĂ�ǀĐŚŽůŽǀǉĐŚ�ůŝƐƚĞĐŚ 
PER 10 ƚŵĂǀŽǌĞůĞŶĠ�ůŝƐƚǇ�Ɛ�ƉƵƌƉƵƌŽǀŽƵ�ƉŝŐŵĞŶƚĂĐş�ŶĂ�ǀĐŚŽůŽǀǉĐŚ�ůŝƐƚĞĐŚ 
PER 11 ǌĞůĞŶŽǎůƵƚĠ�ůŝƐƚǇ�ďĞǌ�ƉƵƌƉƵƌŽǀĠ�ƉŝŐŵĞŶƚĂĐĞ�ŶĂ�ǀƌĐŚŽůŽǀǉĐŚ�ůŝƐƚĞĐŚ 
PER 12 ƚŵĂǀŽǌĞůĞŶĠ�ůŝƐƚǇ�Ɛ�ƉƵƌƉƵƌŽǀŽƵ�ƉŝŐŵĞŶƚĂĐş�ŶĂ�ǀĐŚŽůŽǀǉĐŚ�ůŝƐƚĞĐŚ 
PER 13 ǌĞůĞŶŽǎůƵƚĠ�ůŝƐƚǇ�ďĞǌ�ƉƵƌƉƵƌŽǀĠ�ƉŝŐŵĞŶƚĂĐĞ�ŶĂ�ǀƌĐŚŽůŽǀǉĐŚ�ůŝƐƚĞĐŚ 
PER 14 ƚŵĂǀŽǌĞůĞŶĠ�ůŝƐƚǇ�Ɛ�ƉƵƌƉƵƌŽǀŽƵ�ƉŝŐŵĞŶƚĂĐş�ŶĂ�ǀĐŚŽůŽǀǉĐŚ�ůŝƐƚĞĐŚ 
PER 15 ŶĞƵƌēĞŶŽ 
BOL 20 ƚŵĂǀŽǌĞůĞŶĠ�ůŝƐƚǇ�Ɛ�ƉƵƌƉƵƌŽǀŽƵ�ƉŝŐŵĞŶƚĂĐş�ŶĂ�ǀƌĐŚŽůŽǀǉĐŚ�ůŝƐƚĞĐŚ 
BOL 21 ǌĞůĞŶŽǎůƵƚĠ�ůŝƐƚǇ�ďĞǌ�ƉƵƌƉƵƌŽǀĠ�ƉŝŐŵĞŶƚĂĐĞ�ŶĂ�ǀƌĐŚŽůŽǀǉĐŚ�ůŝƐƚĞĐŚ 
BOL 22 ǌĞůĞŶŽǎůƵƚĠ�ůŝƐƚǇ�ďĞǌ�ƉƵƌƉƵƌŽǀĠ�ƉŝŐŵĞŶƚĂĐĞ�ŶĂ�ǀƌĐŚŽůŽǀǉĐŚ�ůŝƐƚĞĐŚ 
BOL 23 ƚŵĂǀŽǌĞůĞŶĠ�ůŝƐƚǇ�Ɛ�ƉƵƌƉƵƌŽǀŽƵ�ƉŝŐŵĞŶƚĂĐş�ŶĂ�ǀƌĐŚŽůŽǀǉĐŚ�ůŝƐƚĞĐŚ 
BOL 24 ǌĞůĞŶŽǎůƵƚĠ�ůŝƐƚǇ�ďĞǌ�ƉƵƌƉƵƌŽǀĠ�ƉŝŐŵĞŶƚĂĐĞ�ŶĂ�ǀƌĐŚŽůŽǀǉĐŚ�ůŝƐƚĞĐŚ 
ECU 40 ƚŵĂǀŽǌĞůĞŶĠ�ůŝƐƚǇ�Ɛ�ƉƵƌƉƵƌŽǀŽƵ�ƉŝŐŵĞŶƚĂĐş�ŶĂ�ǀƌĐŚŽůŽǀǉĐŚ�ůŝƐƚĞĐŚ 
ECU 41 ǌĞůĞŶŽǎůƵƚĠ�ůŝƐƚǇ�ďĞǌ�ƉƵƌƉƵƌŽǀĠ�ƉŝŐŵĞŶƚĂĐĞ�ŶĂ�ǀƌĐŚŽůŽǀǉĐŚ�listech 
ECU 42 ƚŵĂǀŽǌĞůĞŶĠ�ůŝƐƚǇ�Ɛ�ƉƵƌƉƵƌŽǀŽƵ�ƉŝŐŵĞŶƚĂĐş�ŶĂ�ǀƌĐŚŽůŽǀǉĐŚ�ůŝƐƚĞĐŚ 

ECU 43 
ƚŵĂǀŽǌĞůĞŶĠ�ůŝƐƚǇ�Ɛ�ƉƵƌƉƵƌŽǀŽƵ�ƉŝŐŵĞŶƚĂĐş�ŶĂ�ǀƌĐŚŽůŽǀǉĐŚ�ůŝƐƚĞĐŚ�ŝ�ŶĂ�ůşĐŶşĐŚ�
ƐƚƌĂŶĄĐŚ�ēĞƉĞůĞ 

ECU 44 ŶĞƵƌēĞŶŽ 
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3.3 �ŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚĂ 

KǆŝĚĂēŶş� ƉƌŽĐĞƐǇ͕� ŬĞ� ŬƚĞƌǉŵ� ĚŽĐŚĄǌş� ǀ ůŝĚƐŬĠŵ� ŵĞƚĂďŽůŝƐŵƵ͕� ũƐŽƵ� ũĞĚŶşŵ� ǌ� ĨĂŬƚŽƌƽ�
ŽǀůŝǀŸƵũşĐş ǀǌŶŝŬ� ŵŶŽŚĂ� ŽŶĞŵŽĐŶĢŶş͘� �ĢŚĞŵ� ƉŽƐůĞĚŶşĐŚ� ĚǀŽƵ� ĚĞŬĄĚ� ƉƎŝďǉǀĂũş� ĚƽŬĂǌǇ�
o ŝŵƉůŝŬĂĐŝ� ƉƌŽĐĞƐƽ� ǌƉƌŽƐƚƎĞĚŬŽǀĂŶǉĐŚ� ǀŽůŶǉŵŝ� ƌĂĚŝŬĄůǇ i ĚĂůƓşŵŝ� ƌĞĂŬƚŝǀŶşŵŝ� ƐůŽƵēĞŶŝŶĂŵŝ�
ŶĞƌĂĚŝŬĄůŽǀĠ� ƉŽǀĂŚǇ͕� ŶĂǌǉǀĂŶĠ� ƚĠǎ� ŽǆŝĚĂŶƚǇ͕� ǌĞ� ŬƚĞƌǉĐŚ� ŵŽŚŽƵ� ƌĂĚŝŬĄůǇ� ůĞŚĐĞ� ǀǌŶŝŬĂƚ 
(Jamshidi-kia et al. 2020).  

3.3.1 sŽůŶĠ�ƌĂĚŝŬĄůǇ 

sŽůŶǉ�ƌĂĚŝŬĄů�ŵƽǎĞ�ďǉƚ�ĚĞĨŝŶŽǀĄŶ�ũĂŬŽ�ũĂŬĄŬŽůŝǀ�ŵŽůĞŬƵůĂ�ƐĐŚŽƉŶĄ�ƐĂŵŽƐƚĂƚnĠ�ĞǆŝƐƚĞŶĐĞ�
ŝ�ƉƎĞƐ�ƚŽ͕�ǎĞ�ŽďƐĂŚƵũĞ�ũĞĚĞŶ�ŶĞƉĄƌŽǀǉ�ĞůĞŬƚƌŽŶ�ǀ ĂƚŽŵŽǀĠŵ�ŽƌďŝƚĂůƵ͘�WƎşƚŽŵŶŽƐƚ�ŶĞƉĄƌŽǀĠŚŽ�
ĞůĞŬƚƌŽŶƵ�ŵĄ�ǌĂ�ŶĄƐůĞĚĞŬ�ƵƌēŝƚĠ�ǀůĂƐƚŶŽƐƚŝ͕�ŬƚĞƌĠ�ƐĚşůş�ǀĢƚƓŝŶĂ�ƌĂĚŝŬĄůƽ (Lobo et al. 2010). Jejich 
rĞĂŬƚŝǀŝƚĂ� ǌĄǀŝƐş� ŶĂ� ǀĞůŝŬŽƐƚŝ� Ă� ŶĂ� ƐƚƌƵŬƚƵƎĞ atomu nebo molekuly ;^ƚƌĂƚŝů� Θ� <ƵďĄŸ� ϮϬϭϴͿ͘�
Mnoho ƌĂĚŝŬĄůƽ� ũĞ� ŶĞƐƚĂďŝůŶşĐŚ� Ă� ǀǇƐŽĐĞ� ƌĞĂkƚŝǀŶşĐŚ͘� DŽŚŽƵ� ďƵě� ĚĂƌŽǀĂƚ� ĞůĞŬƚƌŽŶ� ŶĞďŽ�
ƉƎŝũŵŽƵƚ� ĞůĞŬƚƌŽŶ� ŽĚ� ũŝŶǉĐŚ� ŵŽůĞŬƵů͕� Ă� ƉƌŽƚŽ� se chovaũş jako oxidanty ŝ� ƌĞĚƵŬēŶş� ēŝŶŝĚůĂ 
(Lobo et al. 2010). sǎĚǇ� ƵƐŝůƵũş� Ž� ƚŽ� ƐĞ� ĚŽƐƚĂƚ� ĚŽ� ƌŽǀŶŽǀĄǎŶĠŚŽ� ƐƚĂǀƵ� Ă� ƐƚĄƚ� ƐĞ� ƐƚĂďŝůŶş�
ŵŽůĞŬƵůŽƵ͘�WƎŝ ƚĠƚŽ�ƌĞĂŬĐŝ�ƉƎĞĚĄǀĂũş�ƌŽůŝ�ǀŽůŶĠŚŽ�ƌĂĚŝŬĄůƵ�ũŝŶĠ�ŵŽůĞŬƵůĞ͘�DĞǌŝ�ŶĞũǀǉǌŶĂŵŶĢũƓş�
ƌĂĚŝŬĄůǇ�ƉĂƚƎş�ƚǌǀ͘�ƌĞĂŬƚŝǀŶş�ĨŽƌŵǇ�ŬǇƐůşŬƵ�Ă�ĚƵƐşŬƵ (viz. Tab. 4) ;^ƚƌĂƚŝů�Θ�<ƵďĄŸ�ϮϬϭϴͿ͘�:ĞĚŶĄ�ƐĞ�
Ž�ǀǇƐŽĐĞ� ƌĞĂŬƚŝǀŶş�ĚƌƵŚǇ�ƐĞ� ƐĐŚŽƉŶŽƐƚş�ƉŽƓŬŽǌŽǀĂƚ�ďŝŽůŽŐŝĐŬĠ�ŵĂŬƌŽŵŽůĞŬƵůǇ� ũĂŬŽ� ũĞ��E�͕�
proteiny, sacharidy a lipidy (Lobo et al. 2010).  

sŽůŶĠ�ƌĂĚŝŬĄůǇ�Ă�ĚĂůƓş�ZK^ mohou vznikat ďƵě�ƉƎŝ�ŬůĂƐŝcŬǉĐŚ�ŵĞƚĂďŽůŝĐŬǉĐŚ�ƉƌŽĐĞƐĞĐŚ�
v lidskĠŵ�ƚĢůĞ, nebo vlivem ƉƽƐŽďĞŶş�ǀŶĢũƓşĐŚ�ǌĚƌŽũƽ na organismus, jako je ǀǇƐƚĂǀĞŶş�ƌƽǌŶǉŵ�
ƚǇƉƽŵ�ǌĄƎĞŶş͕ ůĄƚŬĄŵ�ǌŶĞēŝƓƛƵũşĐşŵ�ŽǀǌĚƵƓş�ĂƚĚ͘ V ďƵŸŬĄŚ�ĚŽĐŚĄǌş�Ŭ ũĞũŝĐŚ�ŶĞƉƎĞƚƌǎŝƚĠ�ƚǀŽƌďĢ�
v ĚƽƐůĞĚŬƵ�ĞŶǌǇŵĂƚŝĐŬǉch ƌĞĂŬĐş ;ǀ�ĚǉĐŚĂĐşŵ�ƎĞƚĢǌĐŝ͕�ƉƎŝ�ĨĂŐŽĐǇƚſǌĞ͕�ƐǇŶƚĠǌĞ�ƉƌŽƐƚĂŐůĂŶĚŝŶƽ͕�
v ƐǇƐƚĠŵƵ� ĐǇƚŽĐŚƌŽŵƵ� W-ϰϱϬͿ� ŝ� ŶĞĞŶǌǇŵĂƚŝĐŬǉĐŚ� ƌĞĂŬĐş� ;ƌĞĂŬĐĞ� ŬǇƐůşŬƵ� Ă� ŽƌŐĂŶŝĐŬǉĐŚ�
ƐůŽƵēĞŶŝŶ͕�ŝŽŶŝǌĂēŶş�ƌĞĂŬĐĞͿ�(Lobo et al. 2010).  
 
/ŶƚĞƌŶĢ�ŐĞŶĞƌŽǀĂŶĠ�ǌĚƌŽũĞ͗� 

x V ŵŝƚŽĐŚŽŶĚƌŝşĐŚ 
x V peroxizomech 
x WƎŝ�ǌĄŶĢƚĞĐŚ 
x &ĂŐŽĐǇƚſǌĞ 
x /ƐĐŚĞŵŝĐŬĠŵ�ƉŽƓŬŽǌĞŶş 
x �ǀŝēĞŶş 

 
�ǆƚĞƌŶĢ�ŐĞŶĞƌŽǀŶĠ�ǌĚƌŽũĞ͗ 

x �ŝŐĂƌĞƚŽǀǉ�ŬŽƵƎ 
x >ĄƚŬǇ�ǌŶĞēŝƓƛƵũşĐş ǎŝǀŽƚŶş�ƉƌŽƐƚƎĞĚş 
x �ĄƎĞŶş 
x EĢŬƚĞƌĠ�ůĠŬǇ͕�ƉĞƐƚŝĐŝĚǇ 
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x WƌƽŵǇƐůŽǀĄ�ƌŽǌƉŽƵƓƚĢĚůĂ 
x KǌſŶ 

 
Tab. 4 - ZK^�Ă�ZE^�;aƚşƉĞŬ�Ğƚ�Ăů͘�ϮϬϬϬͿ 

ZĞĂŬƚŝǀŶş�ĨŽƌŵǇ�ŬǇƐůşŬƵ   

sŽůŶĠ�ƌĂĚŝŬĄůǇ >ĄƚŬǇ�ŶĞƌĂĚŝŬĄůŽǀĠ�ƉŽǀĂŚǇ 

superoxid O2x ƉĞƌŽǆŝĚ�ǀŽĚşŬƵ�,2O2 

ŚǇĚƌŽǆǇůŽǀǉ�ƌĂĚŝŬĄů�,Kx ŬǇƐĞůŝŶĂ�ĐŚůŽƌŶĄ�,K�ů 

peroxyl ROOx ŽǌſŶ�K3 

alkoxyl ROx ƐŝŶŐůĞƚŽǀǉ�ŬǇƐůşŬ�K2 

ŚǇĚƌŽƉĞƌŽǆǇůŽǀǉ�ƌĂĚŝŬĄů�,K2x   

ZĞĂŬƚŝǀŶş�ĨŽƌŵǇ�ĚƵƐşŬƵ   

sŽůŶĠ�ƌĂĚŝŬĄůǇ >ĄƚŬǇ�ŶĞƌĂĚŝŬĄůŽǀĠ�ƉŽǀĂŚǇ 

ŽǆŝĚ�ĚƵƐŶĂƚǉ�EKx nitrosyl NO+ 

ŽǆŝĚ�ĚƵƐŝēŝƚǉ�EK2x nitroxid NO 

  ŬǇƐĞůŝŶĂ�ĚƵƐŝƚĄ�,EK2 

  ŽǆŝĚ�ĚƵƐŝƚǉ�N2O3 

  ŽǆŝĚ�ĚƵƐŝēŝƚǉ�E2O4 

  peroxynitrit ONOO 

  alkylperoxynitrit ROONO 
 

sŽůŶĠ� ƌĂĚŝŬĄůǇ� ŶĞŵƵƐş� ŶĂ� ŽƌŐĂŶŝƐŵƵƐ� ƉƽƐŽďŝƚ� ƉŽƵǌĞ� ǀ ŶĞŐĂƚŝǀŶşŵ� ƐůŽǀĂ� ƐŵǇƐůƵ͕�
ƉƎŝ ŶŝǎƓşĐŚ�ŬŽŶĐĞŶƚƌĂĐşĐŚ ŵŽŚŽƵ�ŵşƚ�ƉŽǌŝƚŝǀŶş�ǀůŝǀ�ŶĂ�ďƵŶĢēŶǉ�ŵĞƚĂďŽůŝƐŵƵƐ�Ă�ŝŵƵŶŝƚŶş�ĨƵŶŬĐŝ͘�
,ƌĂũş� ĚƽůĞǎŝƚŽƵ� ƌŽůŝ� ũĂŬŽ� ƌĞŐƵůĂēŶş�ŵŽůĞŬƵůǇ�ƉƎŝ� ŽďƌĂŶĢ�ŽƌŐĂŶŝƐŵƵ�ƉƌŽƚŝ� ŝŶĨĞŬĐşŵ� ēŝ� ƌƽǌŶǉŵ�
ǌĄŶĢƚƽŵ͘� sŽůŶĠ� ƌĂĚŝŬĄůǇ� ũƐŽƵ� ƵǀŽůŸŽǀĄŶǇ� ũĂŬŽ� ƐŽƵēĄƐƚ� ŽďƌĂŶŶĠŚŽ� ŵĞĐŚĂŶŝƐŵƵ� ƚĢůĂ�
pro ƷƐƉĢƓŶĠ� ŽĚƐƚƌĂŶĢŶş� ƉĂƚŽŐĞŶŶşĐŚ� ŽƌŐĂŶŝƐŵƽ� ;�ƌƂŐĞ� ϮϬϬϮͿ͘� � sĞ� ƐŬƵƚĞēŶŽƐƚŝ� ĨĂŐŽĐǇƚƵũşĐş�
ďƵŸŬǇ�ƐǇŶƚĞƚŝǌƵũş�Ă�ƵŬůĄĚĂũş�ǀŽůŶĠ� ƌĂĚŝŬĄůǇ͕�ĂďǇ� ũĞ�ŵŽŚůǇ�ƵǀŽůŶŝƚ�ƉƎŝ�ǌŶĞƓŬŽĚŶĢŶş�ƉĂƚŽŐĞŶƽ͘�
sŽůŶĠ�ƌĂĚŝŬĄůǇ�ƐĞ�ƚĂŬĠ�ƷēĂƐƚŶş�ƎĂĚǇ�ďƵŶĢēŶǉĐŚ�ƐŝŐŶĄůŶşĐŚ�ĚƌĂŚ͘�WƌĂǀĚĢƉŽĚŽďŶĢ�ŶĞũǌŶĄŵĢũƓşŵ�
ǀŽůŶǉŵ�ƌĂĚŝŬĄůĞŵ�ƉƽƐŽďşĐşm jako ƐŝŐŶĄůŶş�ŵŽůĞŬƵůĂ�ũĞ�ŽǆŝĚ�ĚƵƐŶĂƚǉ�;EKxͿ͘�:Ğ�ĚƽůĞǎŝƚǉŵ�ƉŽƐůĞŵ�
ŵĞǌŝ�ďƵŸŬĂŵŝ�a je ŶĞǌďǇƚŶǉ�ƉƌŽ�ƐƉƌĄǀŶĠ�ƎşǌĞŶş�ƉƌƽƚŽŬƵ�ŬƌǀĞ. jēĂƐƚŶş�ƐĞ�ƉƌŽĐĞƐƽ ƐƌĄǎĞŶş�ŬƌǀĞ�
Ă�ũĞ�ĚƽůĞǎŝƚǉ�ŝ�ƉƌŽ�ŶĞƌǀŽǀŽƵ�ĂŬƚŝǀŝƚƵ�;WŝǌǌŝŶŽ�Ğƚ�Ăů͘�ϮϬϭϳͿ͘� 

3.3.1.1  EĞŐĂƚŝǀŶş�ƉƽƐŽďĞŶş�ǀŽůŶǉĐŚ�ƌĂĚŝŬĄůƽ 

WŽŬƵĚ�ƐĞ�ǀŽůŶĠ�ƌĂĚŝŬĄůǇ�Ă�ŽǆŝĚĂŶƚǇ�ŶĂĐŚĄǌş�ǀ organismus v ƉƎĞďǇƚŬƵ͕�ŵŽŚŽƵ�ǌƉƽƐŽďŽǀĂƚ�
v ŽƌŐĂŶŝƐŵƵ�ƚǌǀ͘�ŽǆŝĚĂēŶş�ƐƚƌĞƐ͘�:ĞĚŶĄ�ƐĞ�Ž�ƓŬŽĚůŝǀǉ�ƉƌŽĐĞƐ͕�ŬƚĞƌǉ�ŶĞŐĂƚŝǀŶĢ�ŽǀůŝǀŸƵũĞ�ďƵŶĢēŶĠ�
struktury, lipidy, proteiny, DNA i ůŝƉŽƉƌŽƚĞŝŶǇ͘� KǆŝĚĂēŶş� ƐƚƌĞƐ� ǀǌŶŝŬĄ͕� ƉŽŬƵd existuje 
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ŶĞƌŽǀŶŽǀĄŚĂ� ŵĞǌŝ� ƚǀŽƌďŽƵ� ēŝ� ƉƎşũŵĞŵ� ǀŽůŶǉĐŚ� ƌĂĚŝŬĄůƽ. SĐŚŽƉŶŽƐƚş� ŽƌŐĂŶŝƐŵƵ� ũĞ� ǀŽůŶĠ�
ƌĂĚŝŬĄůǇ�ǌŶĞƓŬŽĚŶŝƚ ;ĂŶƚŝŽǆŝĚĂēŶş�ŽďƌĂŶĂ�ŽƌŐĂŶŝƐŵƵͿ (Pizzino et al. 2017).  
 EĂƉƎşŬůĂĚ�ŶĂĚďǇƚĞŬ�ŚǇĚƌŽǆǇůŽǀĠŚŽ�ƌĂĚŝŬĄůƵ�Ă�ƉĞƌŽǆǇŶŝƚƌŝƚƵ�ŵƽǎĞ�ǌƉƽƐŽďŽǀĂƚ�ƎĞƚĢǌŽǀĠ�
reakce, tzv. ƉĞƌŽǆŝĚĂĐŝ�ůŝƉŝĚƽ ǌĂ�ǀǌŶŝŬƵ�ŚǇĚƌŽƉĞƌŽǆŝĚƽ͕�Ă�ƚşŵ�ƉŽƓŬŽǌŽǀĂƚ�ďƵŶĢēŶĠ�ŵĞŵďƌĄŶǇ�
a lipoproteiny (Pizzino et al. 2017). DƽǎĞ�ƚĂŬĠ�ĚŽĐŚĄǌĞƚ�Ŭ ŝŶĂŬƚŝǀĂĐŝ�ƌĞĐĞƉƚŽƌƽ�ŶĞďŽ�ĞŶǌǇŵƽ�
a ƚşŵ�ƉĄĚĞŵ�ŶĂƌƵƓŽǀĂƚ�ŶŽƌŵĄůŶş�ďƵŶĢēŶŽƵ�ĨƵŶŬĐŝ�Ă�ǌǀyƓŽǀĂƚ�ƉƌŽƉƵƐƚŶŽƐƚ�ŵĞŵďƌĄŶ͘�<ƌŽŵĢ�
ƚŽŚŽ�ŵƽǎĞ�ƉĞƌŽǆŝĚĂĐĞ�ƉƎŝƐƉĢƚ�Ŭ ƉŽƓŬŽǌĞŶş�ďƵŶĢŬ�ǀ ĚƽƐůĞĚŬƵ�ƚǀŽƌďǇ�ŽǆŝĚŽǀĂŶǉĐŚ�ƉƌŽĚƵŬƚƽ͕�
z ŶŝĐŚǎ�jsou ŶĢŬƚĞƌĠ ƌĞĂŬƚŝǀŶş͘�sǇƚǀĄƎş�ƐĞ�ǌĞũŵĠŶĂ�ƌĞĂŬƚŝǀŶş�ĂůĚĞŚǇĚǇ͕�ũĂŬŽ�ũĞ�ŵĂůŽŶĚŝĂůĚĞŚǇĚ͕�
ĂŬƌŽůĞŝŶ� Ă� ŝƐŽƉƌŽƐƚĂŶǇ͘� EĂ� ƌŽǌĚşů� ŽĚ� ǀŽůŶǉĐŚ� ƌĂĚŝŬĄůƽ� ũƐŽƵ� ĂůĚĞŚǇĚǇ� ƌĞůĂƚŝǀŶĢ� ƐƚĂďŝůŶş͕�
mohou ƐĞ�ƉŽŚǇďŽǀĂƚ�ƵǀŶŝƚƎ�ďƵŸŬǇ�ŶĞďŽ�ĚŽŬŽŶĐĞ�ƵŶŝŬŶŽƵƚ�ǌ ďƵŸŬǇ�Ă�ŶĂƉĂĚĂƚ�ďƵŸŬǇ�ĚĂůĞŬŽ�
ŽĚ� ŵşƐƚĂ� ǀǌŶŝŬƵ͘� hŬĄǌĂůŽ� ƐĞ͕� ǎĞ� ŶĢŬƚĞƌĠ� ǌ ƚĢĐŚƚŽ� ĂůĚĞŚǇĚƽ� ǀǇŬĂǌƵũş� ƌĞĂŬƚŝǀŝƚƵ� Ɛ ƌƽǌŶǉŵŝ�
ďŝŽŵŽůĞŬƵůĂŵŝ�;�E�͕�ďşůŬŽǀŝŶǇͿ�Ă ǀǇƚǀĄƎĞũş�ƐĞ�ƐƚĂďŝůŶş�ƉƌŽĚƵŬƚǇ�ƉƎŝƐƉşǀĂũşĐş�ŬĞ ǀǌŶŝŬƵ�Ă�ǀǉǀŽũŝ�
mnoha chorob (Dalle-Donne et al. 2006). 

 WƌŽƚĞŝŶǇ� ďǉǀĂũş� ŚůĂǀŶşŵŝ� Đşůŝ� ZK^� Ă� ZE^͕� ƉƌŽƚŽǎĞ� ƐĞ ŚŽũŶĢ� ŶĂĐŚĄǌş� ǀ ďŝŽůŽŐŝĐŬǉĐŚ�
ƐǇƐƚĠŵĞĐŚ�Ă�ũƐŽƵ�ƉƌŝŵĄƌŶĢ�ŽĚƉŽǀĢĚŶĠ�ǌĂ�ǀĢƚƓŝŶƵ�ĨƵŶŬēŶşĐŚ�ƉƌŽĐĞƐƽ�ǀ ďƵŸŬĄĐŚ͘�KĚŚĂĚƵũĞ�ƐĞ͕�
ǎĞ� ƉƌŽƚĞŝŶǇ� ŵŽŚŽƵ� ǌĂĐŚǇƚŝƚ� ǀĢƚƓŝŶƵ� ;ϱϬ-ϳϱ� йͿ� ǀǌŶŝŬůǉĐŚ� ƌĞĂŬƚŝǀŶşĐŚ� ĨŽƌĞŵ� ;�ĂůůĞ-Donne 
et al. ϮϬϬϲͿ͘�DƽǎĞ�ĚŽĐŚĄǌĞƚ�Ŭ ƉƎşŵĠŵƵ�ŝ�ŶĞƉƎşŵĠŵƵ�ƉŽƓŬŽǌĞŶş�ƉŽ�ǀǌĄũĞŵŶĠŵ�ƉƽƐŽďĞŶş͕�ĐŽǎ�
vede k ƉĞƌŽǆŝĚĂĐŝ͕�ǌŵĢŶĄŵ�ǀ ũĞũŝĐŚ�ƐƚƌƵŬƚƵƎĞ͕�ĚĞŐƌĂĚĂĐŝ͕�ǌĞƐşƚĢŶş�;ĐƌŽƐƐ-ůŝŶŬͿ�Ă�ƓƚĢƉĞŶş�ƎĞƚĢǌĐƽ͘�
WŽƓŬŽǌĞŶş� ƐĞ� ēĂƐƚŽ� ŶĞĚĄ� ŶĂƉƌĂǀŝƚ� Ă� ŽǆŝĚĂēŶş� ǌŵĢŶǇ� ƐƚƌƵŬƚƵƌǇ� ŵŽŚŽƵ� ǌƉƽƐŽďŝƚ� ƐŶşǎĞŶş�
ĞŶǌǇŵĂƚŝĐŬǉĐŚ� Ă ǀĂǌĞďŶǉĐŚ� ĂŬƚŝǀŝƚ͕� ǌǀǉƓĞŶş� ŶĞďŽ� ƐŶşǎĞŶş� ǀǇĐŚǇƚĄǀĄŶş� ƉƌŽƚĞŝŶƽ� ďƵŸŬĂŵŝ�
a ƐŶşǎĞŶş� ƐĐŚŽƉŶŽƐƚŝ� ŶĂǀŽĚŝƚ� ƚǀŽƌďƵ� ƉƌŽƚŝůĄƚĞŬ (Kunwar & Priyadarsini 2011). :ĞĚŶşŵ�
z ĚƽƐůĞĚŬƽ� ƉƽƐŽďĞŶş� ƌĞĂŬƚŝǀŶşĐŚ� ĨŽƌĞŵ� ŵƽǎĞ� ďǉƚ� ƐƚĄƌŶƵƚş͘� EĞĂŬƚŝǀŶş� ƉƌŽƚĞŝŶǇ� ũƐŽƵ�
ĚĞŐƌĂĚŽǀĄŶǇ͕� ƚǀŽƎş� ƐĞ� ĂŐƌĞŐĄƚǇ� Ă�ŚƌŽŵĂĚş� ƐĞ� ǀ ƵǌĂǀƎĞŶǉĐŚ� ŬŽŵƉĂƌƚŵĞŶƚĞĐŚ� ƵǀŶŝƚƎ� ďƵŶĢŬ͘�
�ŬƵŵƵůĂĐş�ǌǀǇƓƵũşĐşŚŽ�ƐĞ�ƉŽēƚƵ�ĂŐƌĞŐĄƚƽ�ŵƽǎĞ�ĚŽũşƚ�Ăǎ�Ŭ ƐĂŵŽƚŶĠ�ĂƉŽƉƚſǌĞ�Ă�ŶĞŬƌſǌĞ�ďƵŶĢŬ�
(Dalle-Donne 2006).  

/�ŬĚǇǎ�ũƐŽƵ�ŵŽůĞŬƵůǇ��E��ĚŽďƎĞ�ĐŚƌĄŶĢŶĠ͕�ROS a RNS ũƐŽƵ�ƐƚĞũŶĢ�ƐĐŚŽƉŶĠ�ŶĂ�ŶĢ�ƉƽƐŽďŝƚ. 
:ĞũŝĐŚ�ǀǇƐƚĂǀĞŶşŵ�ŵƽǎĞ�ĚŽĐŚĄǌĞŬ�ŬĞ�ǌŵĢŶĄŵ�ũĞũŝĐŚ�ƐƚƌƵŬƚƵƌǇ͕�ǌƚƌĄƚĢ�ƉƵƌŝŶƽ͕�ŬĞ�ǌŵĢŶĄŵ�ďĄǌş�
i k ƉŽƓŬŽǌĞŶş� ŵĞĐŚĂŶŝƐŵƽ� ŽƉƌĂǀ� �E�͘� dĢŵŝƚŽ� ƉƌŽĐĞƐǇ� ŵƽǎĞ� ĚŽĐŚĄǌĞƚ� Ăǎ� ŬĞ� ǌŵĢŶĄŵ�
ŐĞŶĞƚŝĐŬĠ�ŝŶĨŽƌŵĂĐĞ͕�Ŭ mutagenezi i karcinogenezi (Kunwar & Priyadarsini 2011).    

3.3.2 Antioxidanty 

�ŶƚŝŽǆŝĚĂŶƚǇ� ƐĞ� ƉŽǀĂǎƵũş� ǌĂ� ůĄƚŬǇ͕� ŬƚĞƌĠ� ũƐŽƵ� ƉƎşƚŽŵŶǇ� ǀ ŶŝǎƓşĐŚ� ŬŽŶĐĞŶƚƌĂĐşĐŚ�
v ŽƌŐĂŶŝƐŵƵ� Ă� ǀǉǌŶĂŵŶĢ� ǌƉŽǎěƵũş� ŶĞďŽ� ǌĂďƌĂŸƵũş� ŽǆŝĚĂĐŝ ŵĂŬƌŽŵŽůĞŬƵůĄƌŶşĐŚ� ůĄƚĞŬ� ;�E�͕�
ƉƌŽƚĞŝŶƽŵ͕� ůŝƉŝĚƽŵͿ ƚşŵ͕� ǎĞ� ŵĂũş� ƐĐŚŽƉŶŽƐƚ zachyƚĄǀĂƚ ǀŽůŶĠ� ƌĂĚŝŬĄůǇ. Antioxidanty jsou 
ƷēŝŶŶĠ z ĚƽǀŽĚƵ�ŵŽǎŶŽƐƚŝ ĚĂƌŽǀĂƚ�ƐǀĠ�ǀůĂƐƚŶş�ĞůĞŬƚƌŽŶǇ͕�Ă�ƚşŵ�ŶĞƵƚƌĂůŝǌŽǀĂƚ�ŶĞƉƎşǌŶŝǀĠ�ƷēŝŶŬǇ�
ƌĞĂŬƚŝǀŶşĐŚ�ĚƌƵŚƽ�- ǀŽůŶǉĐŚ�ƌĂĚŝŬĄůƽ�Ă�ŽǆŝĚĂŶƚƽ�;^ŚĂŚŝĚŝ�Θ��ŚŽŶŐ�ϮϬϭϬ͖�<ƵŶǁĂƌ�Θ�WƌŝǇĂĚĂƌƐŝŶ�
2011). 

K ŽĐŚƌĂŶĢ� ďƵŶĢŬ� Ă� ŽƌŐĄŶŽǀǉĐŚ� ƐǇƐƚĠŵƽ� ƉƎĞĚ� ǀŽůŶǉŵŝ� ƌĂĚŝŬĄůǇ� ŽƌŐĂŶŝƐŵƵƐ� ǀǇƵǎşǀĄ�
ǀůĂƐƚŶşŚŽ� ŬŽŵƉůĞǆŶşŚŽ� ŽďƌĂŶŶĠŚŽ� ĂŶƚŝŽǆŝĚĂēŶşŚŽ� ƐǇƐƚĠŵƵ͕� ŬƚĞƌǉ� ŽŵĞǌƵũĞ� ũĞũŝĐŚ� ƚǀŽƌďƵ�
a ƓşƎĞŶş� ǀ organismu. �ŶƚŝŽǆŝĚĂŶƚǇ�ƉƽƐŽďş� ũĂŬŽ� ůĂƉĂēŝ� ƌĂĚŝŬĄůƽ͕� ĚŽŶŽƎŝ� ĞůĞŬƚƌŽŶƽ͕� ƌŽǌŬůĂĚĂēŝ�
ƉĞƌŽǆŝĚƽ͕�ǌŚĄƓĞēŝ�ƐŝŶŐůĞƚŽǀĠŚŽ�ŬǇƐůşŬƵ͕�ŝŶŚŝďŝƚŽƎŝ�ĞŶǌǇŵƽ�ŝ�ũĂŬŽ�ĐŚĞůĂƚĂēŶş�ēŝŶŝĚůĂ͘ Tato obrana 
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ůǌĞ�ƌŽǌĚĢůŝƚ�ĚŽ�ĚǀŽƵ�ŬĂƚĞŐŽƌŝş�ʹ na enzymatickou a neenzymatickŽƵ�Ă�ĞǆŝƐƚƵũş�ǀ intracelƵůĄƌŶşŵ�
i ĞǆƚƌĂĐĞůƵůĄƌŶşŵ�ƉƌŽƐƚƎĞĚş (viz Obr. 10) (Lobo et al. 2010).  

 
            Obr. 10 - <ůĂƐŝĨŝŬĂĐĞ�ĂŶƚŝŽǆŝĚĂŶƚƽ�ƉŽĚůĞ�ƉŽǀĂŚǇ�;:ĂŵƐŚŝĚŝ-kia et al. 2020) 

Mezi ƉƌǀŶş� enzymatickou obranu ;ƚǌǀ͘� ƉƌǀŶş� ůŝŶŝŝͿ� je ƎĂǌĞŶŽ� ƉƽƐŽďĞŶş�
ƐƵƉĞƌŽǆŝĚĚŝƐŵƵƚĄǌǇ� ;^K�Ϳ͕� ŬƚĞƌĄ� ŬĂƚĂůǇǌƵũĞ� ƌŽǌŬůĂĚ� ƐƵƉĞƌŽǆŝĚŽǀĠŚŽ� ĂŶŝŽŶƚƵ� ŶĂ� ŬǇƐůşŬ�
a ƉĞƌŽǆŝĚ�ǀŽĚşŬƵ͘��ĂůƓşŵ�ĞŶǌǇŵĞŵ�ũĞ�ŬĂƚĂůĄǌĂ͕�ŬƚĞƌĄ�ŶĂǀĂǌƵũĞ�ŶĂ�ƉƎĞĚĞƓůŽƵ�ƌĞĂŬĐŝ�ƚşŵ͕�ǎĞ�ũĞ�
ƐĐŚŽƉŶĄ� ŬĂƚĂůǇǌŽǀĂƚ� ƌŽǌŬůĂĚ� ƉĞƌŽǆŝĚƵ� ǀŽĚşŬƵ� ŶĂ� ǀŽĚƵ� Ă� ŬǇƐůşŬ͘� WĞƌŽǆŝĚ� ǀŽĚşŬƵ� ũĞ� ƓŬŽĚůŝǀǉ�
ǀĞĚůĞũƓş�ƉƌŽĚƵŬƚ�ŵŶŽŚĂ�ŵĞƚĂďŽůŝĐŬǉĐŚ�ƉƌŽĐĞƐƽ, Ă�ƉƌŽƚŽ�ũĞ�ŬĂƚĂůĄǌĂ�ēĂƐƚŽ�ǀǇƵǎşǀĄŶĂ�ďƵŸŬĂŵŝ�
k ũĞŚŽ� ǌŶĞƓŬŽĚŶĢŶş͘� dƎĞƚşŵ� ĚƽůĞǎŝƚǉŵ� ĞŶǌǇŵĞŵ� ũĞ� ŐůƵƚĂƚŚŝŽŶƉĞƌŽǆŝĚĄǌĂ� ŽďƐĂŚƵũşĐş� ēƚǇƎŝ�
ŬŽĨĂŬƚŽƌǇ� ƐĞůĞŶƵ͕� ŬƚĞƌĠ� ŬĂƚĂůǇǌƵũş� ƌŽǌŬůĂĚ� ƉĞƌŽǆŝĚƵ� ǀŽĚşŬƵ� Ă� ŽƌŐĂŶŝĐŬǉĐŚ� ŚǇĚƌŽƉĞƌŽǆŝĚƽ͘�
Tato ƉƌǀŶş�ŽďƌĂŶŶĄ�ůŝŶŝĞ�ƉŽƚůĂēƵũĞ�ƚǀŽƌďƵ�ǀŽůŶǉĐŚ�ƌĂĚŝŬĄůƽ͘��ĄůĞ�ĚŽ�ƚĠƚŽ�ůŝŶŝĞ�ƉĂƚƎş�ŝ�ƉƌŽƚĞŝŶǇ�
ǀĄǌĂũşĐş� ŬŽǀŽǀĠ� ŝŽŶƚǇ� ;ǀǇƐŽŬŽŵŽůĞŬƵůĄƌŶş�ĂŶƚŝŽǆŝĚĂŶƚǇͿ͕� ũĂŬŽ� ũĞ� ƚƌĂŶƐĨĞƌŝŶ͕� ĨĞƌŝƚŝŶ͕� ůĂŬƚŽĨĞƌŝŶ�
a ĐĞƌƵůŽƉůĂǌŵŝŶ͘� dǇƚŽ� ůĄƚŬǇ� ƉŽƵƚĂũş� ǎĞůĞǌŽ� Ă� ŵĢě a v ĚƽƐůĞĚŬƵ� ƚŽŚŽ� ďƌĄŶş� ƚǀŽƌďĢ� ǀŽůŶǉĐŚ�
ƌĂĚŝŬĄůƽ�(Lobo et al. 2010; Ighodaro & Akinloye 2018). 

�ƌƵŚŽƵ�ůŝŶŝş�ŽďƌĂŶǇ�ũƐŽƵ�ĂŶƚŝŽǆŝĚĂŶƚǇ͕�ŬƚĞƌĠ�ǀǇĐŚǇƚĄǀĂũş�ĂŬƚŝǀŶş�ƌĂĚŝŬĄůǇ͕�ĂďǇ�ƉŽƚůĂēŝůǇ�
vzniŬĂũşĐş ƎĞƚĢǌŽǀĠ� ƌĞĂŬĐĞ͘� :ƐŽƵ� ǌŶĄŵǇ� ƌƽǌŶĠ� ĞŶĚŽŐĞŶŶş� ĂŶƚŝŽǆŝĚĂŶƚǇ� ƉŽŚůĐƵũşĐş� ƌĂĚŝŬĄůǇ, 
ŶĢŬƚĞƌĠ�ũƐŽƵ�ŚǇĚƌŽĨŝůŶş�Ă�ũŝŶĠ�ůŝƉŽĨŝůŶş͘�,ǇĚƌŽĨŝůŶş�ƐŬƵƉŝŶƵ�ǌĂƐƚƵƉƵũĞ�ǀŝƚĂŵŝŶ��͕�ŵŽēŽǀĄ�ŬǇƐĞůŝŶĂ͕�
bilirubin, albumin, glutathion͕�ŵĞǌŝ�ůŝƉŽĨŝůŶş�ƐĞ�ƎĂĚş�ǀŝƚĂŵŝŶ�� a ubichinon (Lobo et al. 2010).  

WŽƐůĞĚŶş͕� Ă� ƚŽ� ƚƎĞƚş� ŽďƌĂŶŶŽƵ� ůŝŶŝş͕� ũƐŽƵ� ƚǌǀ͘� ŽƉƌĂǀŶĠ� Ă� de novo antioxidanty. 
:ĞĚŶĄ se o ƉƌŽƚĞŽůǇƚŝĐŬĠ� ĞŶǌǇŵǇ (ƉƌŽƚĞŝŶĄǌǇ͕� ƉƌŽƚĞĄǌǇ͕� ƉĞƉƚŝĚĄǌǇͿ� ƉƎşƚŽŵŶĠ� ǀ cytosolu 
a v ŵŝƚŽĐŚŽŶĚƌŝşĐŚ� ƐĂǀĐƽ͕� ŬƚĞƌĠ� ƌŽǌƉŽǌŶĄǀĂũş͕� ĚĞŐƌĂĚƵũş� Ă� ŽĚƐƚƌĂŸƵũş� ƉŽƓŬŽǌĞŶĠ� ƉƌŽƚĞŝŶǇ�
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a ǌĂďƌĂŸƵũş� ĂŬƵŵƵůĂĐŝ� ƚĢĐŚƚŽ� ƉƌŽƚĞŝŶƽ͘� �ĄůĞ� ĞǆŝƐƚƵũş� ƉŽůǇŵĞƌĄǌǇ͕� ŐůǇŬŽƐŝůĄǌǇ� Ă� ŶƵŬůĞĄǌǇ�
ŽƉƌĂǀƵũşĐş�ŶĂƌƵƓĞŶŽƵ��E� (Lobo et al. 2010; Ighodaro & Akinloye 2018).  

3.3.3 �ŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚĂ 

WƎŝ� ǌŬŽƵŵĄŶş� ďŝŽůŽŐŝĐŬǇ� ĂŬƚŝǀŶşĐŚ� ƐůŽƵēĞŶŝŶ� ũĞ� ĚƽůĞǎŝƚĠ� ƌŽǌůŝƓŽǀĂƚ� ĚǀĂ� ƉŽũŵǇ - 
ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚƵ�Ă�ĂŶƚŝŽǆŝĚĂēŶş�ŬĂƉĂĐŝƚƵ͕�ŝ�ŬĚǇǎ�ƐĞ�ēĂƐƚŽ ŶĂǀǌĄũĞŵ ǌĂŵĢŸƵũş͘��ŶƚŝŽǆŝĚĂēŶş�
ĂŬƚŝǀŝƚĂ� ƐĞ� ƚǉŬĄ� ƐƉşƓĞ� ƌǇĐŚůŽƐƚŶş� ŬŽŶƐƚĂŶƚǇ� ƌĞĂŬĐĞ� ŵĞǌŝ� ĂŶƚŝŽǆŝĚĂŶƚǇ� Ă� ǀŽůŶǉŵŝ� ƌĂĚŝŬĄůǇ�
ēŝ ŽǆŝĚĂŶƚǇ͘� �ŶƚŝŽǆŝĚĂēŶş� ŬĂƉĂĐŝƚĂ� ũĞ� ǀǇƐǀĢƚůŽǀĄŶĂ� ũĂŬŽ� ŵşƌĂ� ŵŶŽǎƐƚǀş� ƵƌēŝƚĠŚŽ� ǀŽůŶĠŚŽ�
ƌĂĚŝŬĄůƵ͕� ŬƚĞƌǉ� ũĞ� ǌĂĐŚǇĐĞŶ� ǀǌŽƌŬĞŵ� ĂŶƚŝŽǆŝĚĂŶƚƵ͘� WƌŽƚŽ� ũĞ� ƚƎĞďĂ� ďƌĄƚ� ǀ ƷǀĂŚƵ� ƉƎŝ� ǀǉďĢƌƵ�
metody parametr ŽĚĞǌǀǇ͕� ŬƚĞƌǉ�ŵƽǎĞ� ďǉƚ� ĨƵŶŬĐş� ŬŽŶĐĞŶƚƌĂĐĞ� ƐƵďƐƚƌĄƚƵ� ŶĞďŽ� Ŭoncentrace 
a ēĂƐƵ�ƉŽƚƎĞďŶĠŚŽ�Ŭ ŝŶŚŝďŝĐŝ�ĚĞĨŝŶŽǀĂŶĠ�ŬŽŶĐĞŶƚƌĂĐĞ�ROS a RNS (Santos-^ĄŶĐŚĞǌ�Ğƚ�Ăů͘�ϮϬϭϵͿ.  

3.3.3.1 Matoda ƐƚĂŶŽǀĞŶş�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚǇ ʹ DPPH 

DĞƚŽĚĂ� ƉŽƵǎşǀĂũşĐş� �WW, (2,2-difenyl-1-pikrylhydrazyl) je jedna z ŶĞũƌŽǌƓşƎĞŶĢũƓşĐŚ�
a ŶĞũũĞĚŶŽĚƵƓƓşĐŚ� ƐƉĞŬƚƌŽĨŽƚŽŵŽƚĞƌŝĐŬǉĐŚ� ŵĞƚŽĚ� ƉƌŽ� ǌũŝƓƛŽǀĄŶş� ĂŶƚŝŽǆŝĚĂēŶş� ĂŬƚŝǀŝƚǇ 
ũĞĚŶŽƚůŝǀǉĐŚ�ƐůŽƵēĞŶŝŶ�Ă�ũĞũŝĐŚ�ƐŵĢƐş.  

DĞƚŽĚĂ� ũĞ� ǌĂůŽǎĞŶĂ� ŶĂ� ŵĢƎĞŶş� ǌŵĢŶ� ŬŽŶĐĞŶƚƌĂĐĞ� �WW, v ĚƽƐůedku reakce DPPH 
s antioxidantem. DŶŽǎƐƚǀş�ǌďǉǀĂũşĐşŚŽ��WW, ǀĞ�ǌŬŽƵŵĂŶĠŵ�ƐǇƐƚĠŵƵ�ũĞ�ŵĢƎşƚŬĞŵ�ĂŶƚŝŽǆŝĚĂēŶş�
ĂŬƚŝǀŝƚǇ� ƐůŽƵēĞŶŝŶ͘� �ŽĐŚĄǌş� Ŭ ŵĢƎĞŶş� ƉŽŬůĞƐƵ� ĂďƐŽƌďĂŶĐĞ� �WW,� ƉƎŝ� ũĞŚŽ� ĂďƐŽƌďĂēŶşŵ�
maximem 515-520 nm. �WW,�ƉƎĞĚƐƚĂǀƵũĞ� ƐƚĂďŝůŶş� ƌĂĚŝŬĄů͕� ŬƚĞƌǉ�ŵĄ� ƚŵĂǀĢ� ĨŝĂůŽǀŽƵ�ďĂƌǀu. 
Aby ƐĞ� ǀǇƚǀŽƎŝůĂ� ƐƚĂďŝůŶĢũƓş� ŵŽůĞŬƵůĂ͕� ƌĂĚŝŬĄů� �WW,� ŵƵƐş� ƉƎŝũŵŽƵƚ� ĞůĞŬƚƌŽŶ� ŶĞďŽ� ǀŽĚşŬ�
od antioxidantu, tedy DPPH ũĞ� ƌĞĚƵŬŽǀĄŶ�ĂŶƚŝŽǆŝĚĂŶƚǇ�ŶĂ�ŽĚƉŽǀşĚĂũşĐş� ƐǀĢƚůĞ�ǎůƵƚǉ�ŚǇĚƌĂǌŝn 
(viz Obr. 11)͘� dŽ� ǌŶĂŵĞŶĄ͕� ǎĞ� ēşŵ� ǀşĐĞ� ďƵĚĞ� ĚŽĐŚĄǌĞƚ� Ŭ ǌĂĐŚǇƚĄǀĄŶş� ƌĂĚŝŬĄůƵ� �WW,�
ĂŶƚŝŽǆŝĚĂŶƚǇ͕�ƚşŵ�ďƵĚĞ�ǀǌŽƌĞŬ�ƐǀĢƚůĞũƓş.  

�ŶƚŝŽǆŝĚĂēŶş� ĂŬƚŝǀŝƚĂ� ƐĞ� ŽďǀǇŬůĞ� ǀǇũĂĚƎƵũĞ� ƉŽŵŽĐş� ƷēŝŶŶĠ koncentrace EC50, 
ĐŽǎ ƉƎĞĚƐƚĂǀƵũĞ� ŵŶŽǎƐƚǀş� ƉƎŝĚĂŶĠŚŽ� ĂŶƚŝŽǆŝĚĂŶƚƵ͕� ŬƚĞƌĠ� ũĞ� ŶĞǌďǇƚŶĠ� ŬĞ� ƐŶşǎĞŶş� ƉŽēĄƚĞēŶş�
koncentrace DPPH o 50 %. AǀƓĂŬ� ũĞ� ŵŽǎŶĠ� ũŝ� ǀǇũĂĚƎŽǀĂƚ� ŝ ƉŽŵŽĐş� ĞŬǀŝǀĂůĞŶƚƵ� ĂƐŬŽƌďŽǀĠ�
kyseliny ;,ĞƌŶĄŶĚĞǌ-ZŽĚƌşŐƵĞǌ�Ğƚ�Ăů͘�ϮϬϭϵ͖�^ĂŶƚŽƐ-^ĄŶĐŚĞǌ�Ğƚ�Ăů͘�ϮϬϭϵͿ.  

 
Obr. 11 ʹ Reakce antioxidantu s DPPH; ArOH ƉƎĞĚƐƚĂǀƵũĞ� ĂŶƚŝŽǆŝĚĂŶƚ͕� ŬƚĞƌǉ�ŵĄ� ƐĐŚŽƉŶŽƐƚ�

ĚĂƌŽǀĂƚ� ĂƚŽŵǇ� ǀŽĚşŬƵ͕� ēşŵǎ� ĚŽũĚĞ� Ŭ ǀǇƚǀŽƎĞŶş� ƐƚĂďŝůŶş� ŵŽůĞŬƵůǇ� ƌĂĚŝŬĄůƵ� Ă� ǌĂƐƚĂǀĞŶş� ƉƎşƉĂĚŶĠ�
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ƎĞƚĢǌŽǀĠ�ƌĞĂŬĐĞ͘�EŽǀĢ�ǀǌŶŝŬůǉ�ƌĂĚŝŬĄů��ƌKx ŵƽǎĞ�ĚĄůĞ�ƌĞĂŐŽǀĂƚ�Ɛ ũŝŶǉŵ�ƌĂĚŝŬĄůĞŵ�ǌĂ�ǀǌŶŝŬƵ�ƐƚĂďŝůŶşĐŚ�
molekul (DPPH-OAr, ArO-OAr) (Santos-^ĄŶĐŚĞǌ�Ğƚ�Ăů͘�ϮϬϭϵͿ͘� 

3.3.3.2 Metoda ƐƚĂŶŽǀĞŶş�ĐĞůŬŽǀǉĐŚ�ƉŽůǇĨĞŶŽůƽ ʹ Folin-Ciocalteu 

Metoda Folin-Ciocalteu (F-C) ũĞ� ƉŽƵǎşǀĄŶĂ� ǀ ŬůŝŶŝĐŬǉĐŚ� ƐƚƵĚŝşĐŚ� Ŭ ŵĢƎĞŶş� ĐĞůŬŽǀĠho 
obsahu ƉŽůǇĨĞŶŽůƽ� v ƉŽƚƌĂǀŝŶĄĐŚ� ƌŽƐƚůŝŶŶĠŚŽ� ƉƽǀŽĚƵ� i bŝŽůŽŐŝĐŬǉĐŚ� ǀǌŽƌĐşĐŚ. Principem 
ƐƚĂŶŽǀĞŶş�ĐĞůŬŽǀǉĐŚ�ƉŽůǇĨĞŶŽůƽ�ǀ ƌŽƐƚůŝŶŶǉĐŚ�ĞǆƚƌĂŬƚĞĐŚ�ũĞ�ƌĞĂŬĐĞ�ƉŽůǇĨĞŶŽůƽ�ƐĞ�ƐƉĞĐŝĨŝĐŬǉŵŝ�
ƌĞĚŽǆŶşŵŝ�ēŝŶŝĚůǇ�ǌĂ�ǀǌŶŝŬƵ�ŵŽĚƌĠŚŽ�ŬŽŵƉůĞǆƵ͕�ŬƚĞƌǉ�ůǌĞ�ŬǀĂŶƚŝĨŝŬŽǀĂƚ�ƐƉĞŬƚƌŽĨŽƚŽŵĞƚƌŝş�ǀ UV-
VIS oblasti ƉƎŝ�ǀůŶŽǀĠ�ĚĠůĐĞ�ϳϱϲ�Ŷŵ. F-��ēŝŶŝĚůŽ�ũĞ�ƐŵĢƐ�ĨŽƐĨŽǁŽůĨĂŵŽǀĠ�Ă�ĨŽƐĨŽŵŽůǇďĚĞŶŽǀĠ�
ŬǇƐĞůŝŶǇ͕�ŬƚĞƌĄ�ũĞ�ƐĐŚŽƉŶĄ�ƌĞĂgovat s fenoly i ŶĞĨĞŶŽůŝĐŬǉŵŝ�ƌĞĚƵŬēŶşŵŝ�ƐůŽƵēĞŶŝŶĂŵŝ�ǌĂ�ǀǌŶŝŬƵ�
ĐŚƌŽŵŽŐĞŶƽ͘� <ŽŶŬƌĠƚŶĢ� ƌĞĂŬĐş� ǀǌŶŝŬĄ� ŵŽĚƌǉ� ĐŚƌŽŵŽĨŽƌ� ƚǀŽƎĞŶǉ� fosfowolframŽǀǉŵ� -
ĨŽƐĨŽŵŽůǇďĚĞŶŽǀǉŵ�ŬŽŵƉůĞǆĞŵ͕�ŬĚĞ�ŵĂǆŝŵĄůŶş�ĂďƐŽƌƉĐĞ�ĐŚƌŽŵŽĨŽƌƽ�ǌĄǀŝƐş�ŶĂ�ĂůŬĂůŝĐŬĠŵ�
ƌŽǌƚŽŬƵ� Ă� ŬŽŶĐĞŶƚƌĂĐŝ� ĨĞŶŽůŝĐŬǉĐŚ� ƐůŽƵēĞŶŝŶ͘� dĂƚŽ� ŵĞƚŽĚĂ� ũĞ� ǀĞůŵŝ� ĐŝƚůŝǀĄ� Ă� ƉƎĞƐŶĄ. 
<ŽŶĐĞŶƚƌĂĐĞ�ĨĞŶŽůƽ�ũĞ�ƉƎĞƉŽēşƚĄǀĄŶĂ�ŶĂ�ĞŬǀŝǀĂůĞŶƚŶş�ŵŶŽǎƐƚǀş�ŐĂůůŽǀĠ�ŬǇƐĞůŝŶǇ (GAE)͘�sǉƐůĞĚŬǇ�
ƚĠƚŽ� ŵĞƚŽĚǇ� ĚŽďƎĞ� ŬŽƌĞůƵũş� Ɛ ǀǉƐůĞĚŬǇ z ũŝŶǉch ĂŶƚŝŽǆŝĚĂēŶşch testƽ jako jsou metody 
ORAC (Oxygen Radical Absorbance Capacity), TEAC (Trolox equivalent antioxidant capacity) 
a DPPH (Singleton et al. 1999; Blainski et al. 2013; Hudz et al. 2019). 
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4 DĞƚŽĚŝŬĂ 

V ƉƌĂŬƚŝĐŬĠ� ēĄƐƚŝ� ĚŝƉůŽŵŽǀĠ� ƉƌĄĐĞ� ƐĞ� ƐƉĞŬƚƌŽĨŽƚŽŵĞƚƌŝĐŬǇ� ƐƚĂŶŽǀŽǀĂů� ĐĞůŬŽǀǉ� ŽďƐĂŚ�
ƉŽůǇĨĞŶŽůƽ�ǀ ůŝƐƚĞĐŚ�ƉŽŵŽĐş�ŵĞƚŽĚǇ�&ŽůŝŶ�ʹ Ciocalteu.  

�ĄůĞ�ďǇůĂ�ƐƚĂŶŽǀŽǀĄŶĂ�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚĂ ůŝƐƚƽ�Ϯϱ�ŬůŽŶƽ jakonu ƉŽĐŚĄǌĞũşĐşĐŚ�ǌ �ŽůşǀŝĞ͕�
WĞƌƵ͕� �ŬǀĄĚŽƌƵ� Ă� EŽǀĠŚŽ� �ĠůĂŶĚƵ� ƉŽŵŽĐş� ŵĞƚŽĚǇ� ƉŽƵǎşǀĂũşĐş� ƌĂĚŝŬĄů� �WW,. Vzorek 
se ƉƌŽŵĢƎŽǀĂů�ƐƉĞŬƚƌŽĨŽƚŽŵĞƚƌŝĐŬǇ�ƉƎŝ�ǀůŶŽǀĠ�ĚĠůĐĞ�ϱϭϱ�Ŷŵ͘ 

'ĞŶĞƚŝĐŬǉ�ŵĂƚĞƌŝĄů�ũĞ�ƵĚƌǎŽǀĄŶ�Ƶǎ�ƉŽ�ŶĢŬŽůŝŬ�ůĞƚ�ŶĂ�&ĂŬƵůƚĢ�ƚƌŽƉŝĐŬĠŚŽ�ǌĞŵĢĚĢůƐƚǀş ��h 
v PraǌĞ͕�ŬůŽŶǇ�ũƐŽƵ�ƉƽǀŽĚĞŵ�ǌ And v :ŝǎŶş��ŵĞƌŝĐĞ͕�ŬĚĞ�ĚŽƓůŽ�ƉƌĂǀĚĢƉŽĚŽďŶĢ�Ŭ ǀĞŐĞƚĂƚŝǀŶşŵƵ�
ŵŶŽǎĞŶş�ŬůŽŶƽ�ǌ ũĞĚŶĠ�ŽĚƌƽĚǇ͘� 

sĞƓŬĞƌĠ�ŝŶĨŽƌŵĂĐĞ�ŽŚůĞĚŶĢ�ƉƽǀŽĚƵ�Ă�ĐŚĂƌĂŬƚĞƌŝƐƚŝŬǇ�ƌŽƐƚůŝŶŶĠŚŽ�ŵĂƚĞƌŝĄůƵ�ďǇůy ƉŽƉƐĄŶy 
v kapitole 3.2.  

4.1 WĢƐƚŽǀĄŶş�ũĂŬŽŶƵ 

hĐŚŽǀĂŶĠ�ƐƚŽŶŬŽǀĠ�ŚůşǌǇ�;ŬĂƵĚĞǆǇͿ�ďǇůǇ�ǀǇƐĄǌĞŶǇ�ŶĂ�ƉŽŬƵƐŶĠm poli &ĂŬƵůƚǇ�ƚƌŽƉŝĐŬĠŚŽ�
ǌĞŵĢĚĢůƐƚǀş (FTZ) ��h�ǀ Praze dne 24.4.2019. WŽŬƵƐŶĠ�ƉŽůĞ�FTZ ��h�ƐĞ�ŶĂĐŚĄǌş�ǀ ƎĞƉĂƎƐŬŽ-
ũĞēŶĠŵ�ǀǉƌŽďŶşm typu s ŶĂĚŵŽƎƐŬŽƵ�ǀǉƓŬŽƵ�Ϯϴϲ�ŵ�Ŷ͘�ŵ͕͘�ŶĂ ϱϬΣ Ϭϰ͚�ƐĞǀĞƌŶş�ƓşƎŬǇ�Ă�ϭϰΣ�Ϯϲ͚�
ǀǉĐŚŽĚŶş�ĚĠůŬǇ͘�<ůŝŵĂ�ũĞ�ƉŽǀĂǎŽǀĄŶŽ�ǌĂ�ŵşƌŶĢ�ƚĞƉůĠ�Ă�ŵşƌŶĢ�ƐƵĐŚĠ͘��ĠůŬĂ�ǀĞŐĞƚĂēŶş�ĚŽďǇ�ďǇůĂ�
v ƌŽǌŵĞǌş� ϭϲϳ-175 ĚŶş͘� WƌƽŵĢƌŶĄ� ƚĞƉůŽƚĂ� ǀ ŽďĚŽďş� ǀĞŐĞƚĂĐĞ� ēŝŶŝůĂ� ϭϳ͕ϰϰ� Σ�͕� ĐĞůŬŽǀǉ� ƷŚƌŶ�
ƐƌĄǎĞŬ� je zobrazen na Obr. 12 ;ƉƌƽŵĢƌŶĢ� Ϯ� ŵŵͬĚĞŶͿ a ƉƌƽŵĢƌŶĄ� ǀůŚŬŽƐƚ� ǀǌĚƵĐŚƵ byla 
62,46 %.  

^ƚŽŶŬŽǀĠ�ŚůşǌǇ�ďǇůǇ�ǀǇƐĄǌĞŶǇ�ŬŽŶĐĞŵ�ĚƵďŶĂ�ĚŽ�ŚƌƽďŬƽ͕�ǀ ƉƌƽďĢŚƵ�ǀĞŐĞƚĂĐĞ�ĚŽĐŚĄǌĞůŽ�
k ƉƌƽďĢǎŶĠŵƵ� ƌŽǀŶŽŵĢƌŶĠŵƵ� ǌĂǀůĂǎŽǀĄŶş͘� ^ŬůşǌĞŶş� ůŝƐƚƽ� ƉƌŽďĢŚůŽ� ƉƎĞĚ� ƉƎşĐŚŽĚĞŵ�ƉƌǀŶşĐŚ�
ŵƌĂǌşŬƽ� ϳ͘ϭϬ͘ϮϬϭϵ͕� ŬŽŶĞēŶĄ� ƐŬůŝǌĞŸ� ǀēĞƚŶĢ� Śůşǌ� ƐĞ� ƵƐŬƵƚĞēŶŝůĂ� Ăǎ� ϭϱ͘ϭϬ͘Ϯ019 Ŭǀƽůŝ�
ŶĞƉƎşǌŶŝǀĠŵƵ� ƉŽēĂƐş͘� sǇƉĢƐƚŽǀĂŶĠ� ƐƚŽŶŬŽǀĠ� ŚůşǌǇ� ďǇůǇ� ƉƎĞƐ� ǌŝŵƵ� ƐŬůĂĚŽǀĄŶǇ� ǀ ƌĂƓĞůŝŶĢ�
ve ƐŬůĞŶşŬƵ�ƐĞ�ǌŝŵŶşŵŝ�ƚĞƉůŽƚĂŵŝ�ƉŽĚ�ϭϬ�Σ�͘� 
 

 
                           Obr. 12 ʹ jŚƌŶ�ƐƌĄǎĞŬ�ǀ ŽďĚŽďş�ŽĚ�ϭ͘ϯ͘�ϮϬϭϵ�ĚŽ�ϯϭ͘ϯ͘ϮϬϭϵ 
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4.2 �ũŝƓƛŽǀĄŶş�ĐĞůŬŽǀĠŚŽ�ŽďƐĂŚƵ�ƉŽůǇĨĞŶŽůƽ�ǀ listech jakonu 

4.2.1 WƎşƉƌĂǀa ǀǌŽƌŬƽ 

^ĞƐďşƌĂŶĠ� ůŝƐƚǇ� ũĂŬŽŶƵ� ďǇůǇ� ƉƎĞĚ� ƐĂŵŽƚŽƵ� ĞǆƚƌĂŬĐş� ǀǇƐƵƓĞŶǇ� ǀ� ƐƵƓĄƌŶĢ pŽĚ� ϰϱ� Σ��
po dobu 6 hodin͘��ĄůĞ�ĚŽƓůŽ�Ŭ ŚŽŵŽŐĞŶŝǌĂĐŝ� ůŝƐƚƽ�ƌŽǌĚƌĐĞŶşŵ�ǀ ŵůǉŶŬƵ�Ăǎ�ŶĂ�ũĞŵŶǉ�ƉƌĄƓĞŬ͘ 
ZŽǌĞŵůĞƚşŵ� ůŝƐƚƽ� ŶĂ� ũĞŵŶǉ� ƉƌĄƓĞŬ� ƵŵŽǎŶŝůŽ� ůĞƉƓş� ƉƎşƐƚƵƉŶŽƐƚ� ƌŽǌƉŽƵƓƚĢĚůu k ƌŽƐƚůŝŶŶǉŵ�
ƉůĞƚŝǀƽŵ͕�Ă�ƚşŵ�Ŭ ĚŽƐĂǎĞŶş ƉƎĞƐŶĢũƓşĐŚ�ǀǉƐůĞĚŬƽ͘�WŽŵŽĐş�ĂŶĂůǇƚŝĐŬǉĐŚ�ǀĂŚ�ƐĞ�ŶĄƐůĞĚŶĢ�ŶĂǀĄǎŝůo 
25 ǀǌŽƌŬƽ ;ǀĞ�ĚǀŽƵ�ŽƉĂŬŽǀĄŶşĐŚͿ po 1 g (s ƉƎĞƐŶŽƐƚş�ц�Ϭ͕ϬϬϭ�ŐͿ�ĚŽ�50ml ŽĚŵĢƌŶǉĐŚ�ďĂŶĢŬ, 
ŬƚĞƌĠ�ďǇůǇ�ŶĄƐůĞĚŶĢ�ĚŽƉůŶĢŶǇ�ĐĐĂ�ĚŽ�ƉƽůŬǇ�100% methanolem Ă�ƉƌŽŵşĐŚĄŶǇ. Takto byly vzorky 
ƵůŽǎĞŶǇ� ǀ ƚĞŵŶƵ� ƉƎŝ� ƉŽŬŽũŽǀĠ� ƚĞƉůŽƚĢ͘� �ƌƵŚǉ� ĚĞŶ� ĚŽƓůŽ� Ŭ ĚŽƉůŶĢŶş� ďĂŶĢŬ se vzorkem 
methanolem Ăǎ�ƉŽ�ƌǇƐŬƵ a ǀǌŶŝŬůĠ�ĞǆƚƌĂŬƚǇ�ďǇůǇ�ĚĄůĞ�ǀǇƵǎŝƚǇ�Ŭe ƐƚĂŶŽǀĞŶş (viz Obr. 13). 
 
 
                                               

 

 

 

 

 

 

 

                    

4.2.2 WƎşƐƚƌŽũŽǀĠ�ǀǇďĂǀĞŶş�Ă�ƉŽƵǎŝƚĠ�ĐŚĞŵŝŬĄůŝĞ� 

WƎşƐƚƌŽũŽǀĠ�ǀǇďĂǀĞŶş͗ 
x ^ƵƓĄƌŶĂ�sĞŶƚŝĐĞůů ;EĢŵĞĐŬŽͿ 
x >ĂďŽƌĂƚŽƌŶş�ŵůǉŶĞŬ (A11 basic; IKA Werke GmbH & �Ž͘�<'͘�^ƚĂƵĨĞŶ͕�EĢŵĞĐŬŽͿ 
x AnalytickĠ ǀĄŚy (EW 420-ϯED͖�<�ZE͕�EĢŵĞĐŬŽͿ 
x Pipeta ĂƵƚŽŵĂƚŝĐŬĄ�(1-5 ml) 
x :ĞĚŶŽƉĂƉƌƐŬŽǀǉ� Ɛpektrofotometr (,ĞʄŝŽƐ� ɶ� ƉƌŽ� ϭϵϬʹ1100 nm, UNICAM, 

sĞůŬĄ �ƌŝƚĄŶŝĞͿ 
 
�ŚĞŵŝŬĄůŝĞ�ƉŽƵǎŝƚĠ�ŬĞ�ƐƚĂŶŽǀĞŶş͗ 

x �ĞƐƚŝůŽǀĂŶĄ�ǀŽĚĂ 
x 100% methanol (Lach-EĞƌ͕��ZͿ 
x Folin ʹ Ciocalteuovo ēŝŶŝĚůŽ (Penta, �Z) 
x 20% uŚůŝēŝƚĂŶ�ƐŽĚŶǉ - 20 g Na2CO3 + 80 g ĚĞƐƚŝůŽǀĂŶĠ�vody (Lach-EĞƌ͕��ZͿ 

    Obr. 13 ʹ MĞƚŚĂŶŽůŽǀĠ�ĞǆƚƌĂŬƚǇ ƉƎŝƉƌĂǀĞŶĠ�ƉƌŽ�ĂŶĂůǉǌƵ  
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x Standard ʹ ƎĞĚşĐş�ƎĂĚĂ�ŐĂůůŽǀĠ�ŬǇƐĞůŝŶǇ�ŽďƐĂŚƵũşĐş�ϱϬ-1000 ђg GAE v 50 ml (Fluka)  

4.2.3 ^ƚĂŶŽǀĞŶş�ĐĞůŬŽǀĠŚŽ�ŽďƐĂŚƵ�ƉŽůǇĨĞŶŽůƽ 

Ke ƐƚĂŶŽǀĞŶş ĐĞůŬŽǀĠŚŽ� obsahu ƉŽůǇĨĞŶŽůƽ� ǀ extraktech z ůŝƐƚƽ� ũĂŬŽŶƵ� ďǇůŽ� ƉŽƚƎĞďĂ�
napipetovat ĚŽ�ϱϬŵů�ďĂŸŬǇ�ϭ�ŵů�ŶĂƓĞŚŽ�ƉƎŝƉƌĂǀĞŶĠŚŽ�ĞǆƚƌĂŬƚƵ�;ůŝƐƚǇ�н�ŵĞƚŚĂŶŽůͿ͘�WŽ�ǌƎĞĚĢŶş�
ĚĞƐƚŝůŽǀĂŶŽƵ�ǀŽĚŽƵ�ďǇůŽ�ƉƎŝĚĄŶŽ�Ϯ͕ϱ�ŵů�&ŽůŝŶ-�ŝŽĐĂůƚĞƵŽǀĂ�ēŝŶŝĚůĂ� Ă�ƉŽƚĠ� ũĞƓƚĢ�ϳ͕ϱ�ŵů 20% 
ƵŚůŝēŝƚĂŶƵ� ƐŽĚŶĠŚŽ͘� EĄƐůĞĚŶĢ� ƐĞ� ĚŽƉůŶŝůĂ� ďĂŸŬĂ� ĚĞƐƚŝůŽǀĂŶŽƵ� ǀŽĚŽƵ� ƉŽ� ƌǇƐŬƵ� ;ĚŽ� ϱϬ�ŵůͿ͘ 
Po ƉƌŽŵşĐŚĄŶş� ƐĞ�ǀǌŽƌŬǇ�ŶĞĐŚĂůǇ�ŽĚůĞǎĞƚ�2 hodiny Ă� ƚĂŬƚŽ�ƉƎŝƉƌĂǀĞŶǉ�ǀǌŽƌĞŬ�ďǇů�ƉŽĚƌŽďĞŶ�
ƐĂŵŽƚŶĠŵƵ�ŵĢƎĞŶş ŶĂ�ƐƉĞŬƚƌŽĨŽƚŽŵĞƚƌƵ�ƉƎŝ�ǀůŶŽǀĠ�ĚĠůĐĞ�ϳϲϱ�Ŷŵ͘��Ǉů�ƉƎŝƉƌĂǀĞŶ�ŝ�ƚǌǀ͘�ƐůĞƉǉ�
ǀǌŽƌĞŬ͕� ŬƚĞƌǉ� ŽďƐĂŚŽǀĂů� ŵşƐƚŽ� ϭ� ŵů� ŶĂƓĞŚŽ� ǀǌŽƌŬƵ� ƉŽƵǌĞ� ϭ� ŵů� ŵĞƚŚĂŶŽůƵ͘� EĄƐůĞĚŶĢ� ďǇů�
ƉƌŽŵĢƎĞŶ�ƐƚĞũŶǉŵ�ǌƉƽƐŽďĞŵ�ũĂŬŽ�ŶĂƓĞ�ǀǌŽƌŬǇ͘� 

�ǇůŽ�ĐĞůŬŽǀĢ�ƉƎŝƉƌĂǀĞŶŽ�Ϯ5 ǀǌŽƌŬƽ ve dvou opaŬŽǀĄŶşĐŚ. SƉĞŬƚƌŽĨŽƚŽŵĞƚƌŝĐŬĠ�ŵĢƎĞŶş�
ďǇůŽ�ƉƌŽǀĞĚĞŶŽ�ǀĞ�ǀƓĞĐŚ�ǀǌŽƌĐşĐŚ.  

�ĞůŬŽǀǉ�ŽďƐĂŚ�ƉŽlǇĨĞŶŽůƽ�ďǇů�ǀǇhodnocen ŶĂ�ǌĄŬůĂĚĢ�ŬĂůŝďƌĂēŶş�ŬƎŝǀŬǇ (viz Graf 1) jako 
ĞŬǀŝǀĂůĞŶƚ�ŐĂůůŽǀĠ�ŬǇƐĞůŝŶǇ v ŵŐͬŐ�ƐƵĐŚĠ�ŚŵŽƚǇ.  

 

                                                       Graf 1 ʹ <ĂůŝďƌĂēŶş�ƎĂĚĂ 
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4.3 ZjŝƓƛŽǀĄŶş�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚǇ�ůŝƐƚƽ�ũĂŬŽŶƵ� 

4.3.1  WƎşƉƌĂǀĂ�ǀǌŽƌŬƽ 

sǌŽƌŬǇ�ƉƌŽ�ŵĢƎĞŶş�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚǇ�ďǇůǇ�ƉƎŝƉƌĂǀŽǀĄŶǇ�ƐƚĞũŶǉŵ�ǌƉƽƐŽďĞŵ�ũĂŬŽ�ƉƎŝ�
ƉƎşƉƌĂǀĢ�ǀǌŽƌŬƽ�ŬĞ�ƐƚĂŶŽǀĞŶş�ĐĞůŬŽǀǉĐŚ�ƉŽůǇĨĞŶŽůƽ. ^ƚĞũŶǉŵ�ǌƉƽƐŽďĞŵ�ďǇůy vzorky ƐŵşƐĞŶy 
s methanolem a proŵşĐŚĄŶy. Nechaly ƐĞ�ŽĚƉŽēŝŶŽƵƚ�ƉƎŝ�ƉŽŬŽũŽǀĠ�ƚĞƉůŽƚĢ͕�ĚƌƵŚǉ�ĚĞŶ�ĚŽƓůŽ�
k ĚŽƉůŶĢŶş� ďĂŶĢŬ� ŵĞƚŚĂŶŽůĞŵ po rysku a k filtraci. dĂŬƚŽ� ƉƎŝƉƌĂǀĞŶĠ� ǀǌŽƌŬǇ� ďǇůǇ� ǀǇƵǎŝƚǇ�
k ƐĂŵŽƚŶĠŵƵ�ŵĢƎĞŶş (viz Obr. 14).  

 

             
                           Obr. 14 - sǌŽƌŬǇ�ƉƎŝƉƌĂǀĞŶĠ�Ŭe ƐƚĂŶŽǀĞŶş�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚǇ 

4.3.2 WŽƵǎŝƚĠ�ĐŚĞŵŝŬĄůŝĞ�Ă�ƉƎşƐƚƌŽũŽǀĠ�ǀǇďĂǀĞŶş 

WƎşƐƚƌŽũŽǀĠ�ǀǇďĂǀĞŶş͗ 
x >ĂďŽƌĂƚŽƌŶş�ŵůǉŶĞŬ (A11 basic; IKA Werke GmbH & �Ž͘�<'͘�^ƚĂƵĨĞŶ͕�EĢŵĞĐŬŽͿ 
x �ŶĂůǇƚŝĐŬĠ�ǀĄŚǇ (EW 420-ϯED͖�<�ZE͕�EĢŵĞĐŬŽͿ 
x �ƵƚŽŵĂƚŝĐŬĠ�ƉŝƉĞƚǇ� 
x �ůĞŬƚƌŽŵĂŐŶĞƚŝĐŬĄ�ŵşĐŚĂēŬĂ 
x Stopky 
x :ĞĚŶŽƉĂƉƌƐŬŽǀǉ� ƐƉĞŬƚƌŽĨŽƚŽŵĞƚƌ� (,ĞʄŝŽƐ� ɶ� ƉƌŽ� ϭϵϬʹ1100 nm, UNICAM, 

sĞůŬĄ �ƌŝƚĄŶŝĞͿ 
 
�ŚĞŵŝŬĄůŝĞ�ƉŽƵǎŝƚĠ�ŬĞ�ƐƚĂŶŽǀĞŶş: 

x 100% methanol (Lach-EĞƌ͕��ZͿ 
x DPPH (Sigma Aldrich͕��Z) 
x �ƐŬŽƌďŽǀĄ�ŬǇƐĞůŝŶĂ 
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4.3.3 ^ƚĂŶŽǀĞŶş�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚǇ� 

�ŶƚŝŽǆŝĚĂēŶş� ĂŬƚŝǀŝƚĂ� ďǇůĂ� ƐƚĂŶŽǀŽǀĄŶĂ� ƉŽŵŽĐş� ŵĞƚŽĚǇ� ƉŽƵǎşǀĂũşĐş� ƌĂĚŝŬĄů� �WW,͕�
ũĞũşǎ ƉƌŝŶĐŝƉ�ďǇů�ƉŽƉƐĄŶ v kapitole 3.3.3.1.  

WƎĞĚ� ƐĂŵŽƚŶǉŵ�ŵĢƎĞŶşŵ�ŶĂ� ƐƉĞŬƚƌŽĨŽƚŽŵĞƚƌƵ�ďǇůŽ�ŶƵƚŶŽƐƚş� ƉƎŝƉƌĂǀĞŶĠ�ŵĞƚŚĂŶŽůŝĐŬĠ�
ĞǆƚƌĂŬƚǇ�ϱǆ�ŶĂƎĞĚŝƚ.  

EĞũĚƎşǀĞ�ďǇůŽ�ŶĂƉŝƉĞƚŽǀĄŶŽ�ĚŽ�ƚƎş�ŬǇǀĞƚ�ƉŽ�ϭ�ŵů�ƉƎŝƉƌĂǀĞŶĠŚŽ�ƉƌĂĐŽǀŶşŚŽ�ƌŽǌƚŽŬƵ��WW,͘�
Z ŶĂƎĞĚĢŶĠŚŽ�ĞǆƚƌĂŬƚƵ�ďǇůo ƉŝƉĞƚŽƵ�ŽĚĞďƌĄŶo ϭϬϬ�ђů�Ă�ƉƎĞŶĞƐĞŶo do kyvety s roztokem DPPH. 
V ǌĄƉĢƚş�ƐĞ�ǀǌŽƌĞŬ�Ɛ DPPH ƉƌŽŵşĐŚal elektromagnetickou ŵşĐŚĂēkou a byly ƐƉƵƓƚĢŶǇ�ƐƚŽƉŬǇ�
ŵĢƎşĐş�ϭ�ŵŝŶƵƚƵ͘ WƎĞƐŶĢ�ƉŽ�ϭϬ�ƐĞŬƵŶĚĄĐŚ�ŽĚ�ƉƎĞŶĞƐĞŶş�ϭϬϬ�ђů vzorku ĚŽ�ƉƌǀŶş�ŬǇǀĞƚǇ�se toto 
ƐĂŵĠ�ŵŶŽǎƐƚǀş�vzorku napipetovalo do druŚĠ�ŬǇǀĞƚǇ͕�ƉŽ�ĚĂůƓşĐŚ�ϭϬ�ƐĞŬƵŶĚĄĐŚ�ĚŽ�ƚƎĞƚş�ŬǇǀĞƚǇ 
Ă�ƉƌŽŵşĐŚĂůŽ ƐƚĞũŶǉŵ�ǌƉƽƐŽďĞŵ. V ƚŽŵƚŽ�ŵŽŵĞŶƚƵ�ĚŽĐŚĄǌĞůŽ�Ŭ ŝŶƚĞƌĂŬĐŝ�ŵĞǌŝ�ƉŽƚĞŶĐŝĄůŶşŵŝ�
antioxidanty ve vzorku s ƌĂĚŝŬĄůǇ�DPPH. �ĢŚĞŵ�ŵĢƎĞŶĠ�ϭ�ŵŝŶƵƚǇ�ďǇů� ēĂƐ�ŶĂ�ǀůŽǎĞŶş� ŬǇǀĞƚǇ�
se vzorkem do spetrofotometru Ă�ƉŽƚĠ�ďǇů�ǀǌŽƌĞŬ�ƉƌŽŵĢƎĞŶ�ƉƎŝ�ǀůŶŽǀĠ�ĚĠůĐĞ�ϱϭϱ�Ŷŵ͘�DĢƎĞŶş�
ĚĂůƓşĐŚ� Ϯ� ŬǇǀĞƚ� ƉƌŽďşŚĂůŽ� ǀǎĚǇ ƉŽ� ϭϬ� ƐĞŬƵŶĚĄĐŚ� ǌĂ� ƐĞďŽƵ͕� ĂďǇ� ĚŽƓůŽ k ŶĂŵĢƎĞŶş�
co ŶĞũƉƎĞƐŶĢũƓşch ǀǉƐůĞĚŬƽ͘  

dŽƚŽ� ƐƉĞŬƚƌŽĨŽƚŽŵĞƚƌŝĐŬĠ� ŵĢƎĞŶş� ďǇůŽ� ƉƌŽǀĞĚĞŶŽ� ǀĞ� ǀƓĞĐŚ� ĂŶĂůǇǌŽǀĂŶǉĐŚ� ǀǌŽƌĐşĐŚ�
ve ƚƎĞĐŚ�ŽƉĂŬŽǀĄŶşĐŚ (3 kyvety).  

sǉƐůĞĚŶĄ�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚĂ�byla ǀǇŚŽĚŶŽĐĞŶĂ�ŶĂ�ǌĄŬůĂĚĢ ŬĂůŝďƌĂēŶş�ŬƎŝǀŬǇ (viz Graf 2) 
jako ĞŬǀŝǀĂůĞŶƚŶş�ŵŶŽǎƐƚǀş�ĂƐŬŽƌďŽǀĠ�ŬǇƐĞůŝŶǇ (AAE) v ŵŐͬŐ�ƐƵĐŚĠ�ŚŵŽƚǇ.  

                              Graf 2 - <ĂůŝďƌĂēŶş�ƎĂĚĂ 
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5 sǉƐůĞĚŬǇ�Ă�ƐƚĂƚŝƐƚŝĐŬĠ�ǌƉƌĂĐŽǀĄŶş 

V ƉƌĂŬƚŝĐŬĠ� ēĄƐƚŝ� ƚĠƚŽ� ĚŝƉůŽŵŽǀĠ� ƉƌĄĐĞ� ďǇůŽ� ƉƌŽǀĞĚĞŶŽ� ƐƚĂŶŽǀĞŶş� ĐĞůŬŽǀĠŚŽ� ŽďƐĂŚƵ�
ƉŽůǇĨĞŶŽůƽ�v listech 25 ŬůŽŶƽ jakonu, ǌşƐŬĂŶǉĐŚ v ƉƌƽďĢŚƵ�ŶĢŬŽůŝŬĂ�ůĞƚ�z ƌƽǌŶǉĐŚ�ŽďůĂƐƚş�ƐǀĢƚĂ͘�
K tomu bylo ŶĞũĚƎşǀĢ�ƉŽƚƎĞďĂ�Ɛŝ�ũĞĚŶŽƚůŝǀĠ�ŬůŽŶǇ�ũĂŬŽŶƵ�ǀǇƐĄǌĞƚ�ŶĂ�ƉŽŬƵƐŶĠŵ�ƉŽůŝ���h͕�ŬƚĞƌĄ�
ƚǇƚŽ� ŬůŽŶǇ� ŬĂǎĚǉŵ� ƌŽŬĞŵ� ƵĐŚŽǀĄǀĄ͘� EĄƐůĞĚŽǀĂůĂ� ƐŬůŝǌĞŸ ůŝƐƚƽ, ƉƎşƉƌĂǀĂ� ǀǌŽƌŬƽ� Ă� ƐĂŵŽƚŶĄ�
ĂŶĂůǉǌĂ͘�V ƚŽŵƚŽ�ƐƚĂŶŽǀĞŶş�ďǇů�ŬĂǎĚǉ�ǀǌŽƌĞŬ�ũĞĚŶŽƚůŝǀĠŚŽ�ŬůŽŶƵ�ƉƎŝƉƌĂǀĞŶ�ĚǀĂŬƌĄƚ�Ă�ǀǉƐůĞĚŶĠ�
hodnoty byly ǀǇũĄĚƎĞŶǇ�ũĂŬŽ�ƉƌƽŵĢƌŶĠ�ŚŽĚŶŽƚǇ�ǌ ƚĢĐŚƚŽ�ĚǀŽƵ�ŽƉĂŬŽǀĄŶş v mŐ�ŐĂůůŽǀĠ�ŬǇƐĞůŝŶǇ�
(GAE) ŶĂ�Ő�ƐƵƓŝŶǇ͘ 

�ĄůĞ�ďǇůĂ Ƶ�ǀǌŽƌŬƽ ŵĢƎĞŶĂ�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚa ǌĂ�ƉŽƵǎŝƚş�ƌĂĚŝŬĄůƵ��WW,͘�>ŝƐƚǇ�ďǇůǇ�ǌşƐŬĄŶǇ�
Ă�ƉƎŝƉƌĂǀĞŶǇ�Ŭ ĂŶĂůǉǌĞ� ƐƚĞũŶǉŵ ǌƉƽƐŽďĞŵ� ũĂŬŽ�ƉƎŝ� ƐƚĂŶŽǀĞŶş�ĐĞůŬŽǀĠŚŽ�ŽďƐĂŚƵ�ƉŽůǇĨĞŶŽůƽ͘�
K ƐĂŵŽƚŶĠŵƵ�ŵĢƎĞŶş�ǀƓĂŬ�ďǇůĂ�ƉŽƵǎŝƚĂ�ƉŽƵǌĞ�ũĞĚŶĂ�ƎĂĚĂ�ǀǌŽƌŬƽ͘�<ĂǎĚǉ�ǀǌŽƌĞŬ�ďǇů�ŵĢƎĞŶ�ǀĞ 
ϯ� ŽƉĂŬŽǀĄŶşĐŚ� Ă� ŶĂŵĢƎĞŶĠ� ŚŽĚŶŽƚǇ� ďǇůǇ� ǌƉƌƽŵĢƌŽǀĄŶǇ͘� sǉƐůĞĚŬǇ� ũƐŽƵ� ǀǇũĄĚƎĞŶǇ� ǀ� mg 
ekvivalentu ĂƐŬŽƌďŽǀĠ�ŬǇƐĞůŝŶǇ�;���Ϳ�ŶĂ�Ő�ƐƵƓŝŶǇ͘� 

5.1 ^ƚĂŶŽǀĞŶş�ĐĞůŬŽǀĠŚŽ�ŽďƐĂŚƵ�ƉŽůǇĨĞŶŽůƽ�ǀ listech jakonu 

sƓĞĐŚŶǇ� ǀǌŽƌŬǇ� ǀ ƚŽŵƚŽ� ƐƚĂŶŽǀĞŶş� ǀǇŬĂǌŽǀĂůǇ� ƉƎşƚŽŵŶŽƐƚ� ĨĞŶŽůŝĐŬǉĐŚ� ƐůŽƵēĞŶŝŶ͘�
sǉƐůĞĚŶĠ� ƉƌƽŵĢƌŶĠ� ŚŽĚŶŽƚǇ� ũƐŽƵ� ƵǀĞĚĞŶǇ� ǀ Tab. 5. �ĞůŬŽǀǉ� ŽďƐĂŚ� ƉŽůǇĨĞŶŽůƽ� ƐĞ� ǀ listech 
pohyboval v ƉŽŵĢƌŶĢ� ƓŝƌŽŬĠŵ� ƌŽǌŵĞǌş͕� ŬŽŶŬƌĠƚŶĢ� ŽĚ� ϳ͕ϯϭ�ŵŐ� '��ͬŐ� ƐƵƓŝŶǇ� ĚŽ� ϯ3,09 mg 
'��ͬŐ� ƐƵƓŝŶǇ͘� Z ƚĂďƵůŬǇ� ũĞ� ƚĂŬĠ ƉĂƚƌŶĠ͕� ǎĞ� nejvǇƓƓş� ŽďƐĂŚ� ƉŽůǇĨĞŶŽůƽ� ƐĞ� ŶĂĐŚĄzel Ƶ� ŬůŽŶƽ�
PER 13, PER 12, PER 0ϰ� Ă� �K>� ϮϬ͘� EĞũŶŝǎƓş� ŚŽĚŶŽƚǇ� ďǇůǇ� ǌĂǌŶĂŵĞŶĄŶǇ� Ƶ� ��h� ϰϰ͕� W�Z� 01 
a PER 02. 

sǉƐůĞĚŬǇ�ďǇůǇ�ĚĄůĞ�ǌƉƌĂĐŽǀĄŶǇ�ƉƌŽŐƌĂŵĞŵ�^ƚĂƚŝƐƚŝĐĂ�ϭϮ͘��ǇůĂ�ǀǇďƌĄŶĂ� ũĞĚŶŽĨĂŬƚŽƌŽǀĄ�
ANOVA s ŚůĂĚŝŶŽƵ� ǀǉǌŶĂŵŶŽƐƚŝ� ɲ� с� Ϭ͕Ϭϱ. HǇƉŽƚĠǌĂ� ďǇůĂ� ƐƚĂŶŽǀĞŶĂ� ƚĂŬ͕� ǎĞ ĐĞůŬŽǀǉ� obsah 
ƉŽůǇĨĞŶŽůƽ�ƐĞ�ǀ extraktech z ůŝƐƚƽ�ũĂŬŽŶƵ�ůŝƓş͘�:ŝŶĂŬ�ƎĞēĞŶŽ͕ ŵĞǌŝ�ũĞĚŶŽƚůŝǀǉŵŝ�ůŝƐƚǇ�ŬůŽŶƽ jakonu 
a ũĞũŝĐŚ� ǀǉƐůĞĚŶǉŵŝ� ŚŽĚŶŽƚĂŵŝ� ĐĞůŬŽǀǉĐŚ� ƉŽůǇĨĞŶŽůƽ� ĞǆŝƐƚƵũĞ� ƐƚĂƚŝƐƚŝĐŬǇ� ǀǉǌŶĂŵŶǉ� ƌŽǌĚşů. 
Pro ǀǇŚŽĚŶŽĐĞŶş�testu ƐĞ�ƉŽƌŽǀŶĄǀĂůĂ�ǌşƐŬĂŶĄ�Ɖ-hodnota s ŚůĂĚŝŶŽƵ�ǀǉǌŶĂŵŶŽƐƚŝ�ɲ�с�Ϭ͕Ϭϱ͘� 

EĞũĚƎşǀĞ�ĚŽƓůŽ�Ŭ poƵǎŝƚş�&-testu, ĚşŬǇ�ŬterĠŵƵ byl potvrzen ƐƚĂƚŝƐƚŝĐŬǇ�ǀǉǌŶĂŵŶǉ�ƌŽǌĚşů�
v ĐĞůŬŽǀĠŵ�obsahu ƉŽůǇĨĞŶŽůƽ�ǀ ůŝƐƚĞĐŚ�ũĞĚŶŽƚůŝǀǉch klonƽ (p = 0,000 < ɲ = 0,05) (viz Tab. 6). 
Z ƉŽĚƌŽďŶĢũƓşŚŽ� ǀǇŚŽĚŶŽĐĞŶş� ƉŽŵŽĐş� dƵŬĞǇŽǀĂ� ,^�� ƚĞƐƚƵ (viz ƉƎşůŽŚĂ� /͕� dƵŬĞǇƽǀ� ƚĞƐƚ�
pro ŚŽĚŶŽĐĞŶş� ƌŽǌĚşůƽ ĐĞůŬŽǀǉĐŚ obsahƽ ƉŽůǇĨĞŶŽůƽ) bylo ƚĂŬĠ� ƉŽƚǀƌǌĞŶŽ͕� ǎĞ klon ECU 44, 
u ŬƚĞƌĠŚŽ�ďǇůŽ�ŶĂůĞǌĞŶŽ�ŶĞũŶŝǎƓş�ŵŶŽǎƐƚǀş�ĐĞůŬŽǀǉĐŚ�ƉŽůǇĨĞŶŽůƽ͕�ƐĞ�ƐƚĂƚŝƐƚŝĐŬǇ�ǀǉǌŶĂŵŶĢ�ůŝƓş 
ŽĚ�ŬůŽŶƽ��K>�ϮϬ͕�W�Z�Ϭϰ͕�W�Z�ϭϮ�Ă�W�Z�ϭϯ͕�ŬƚĞƌĠ�ŶĂŽƉĂŬ�ǀǇŶŝŬĂũş�ŽĚ�ǀƓĞĐŚ�ǌŬŽƵŵĂŶǉĐŚ�ŬůŽŶƽ�
ǀǇƐŽŬǉŵŝ� ŽďƐĂŚǇ� ĐĞůŬŽǀǉĐŚ� ƉŽůǇĨĞŶŽůƽ͘� W�Z� Ϭϭ� Ă� W�Z� ϬϮ� ƚĂŬĠ� ƉĂƚƎş� ŵĞǌŝ� ŬůŽŶǇ� Ɛ ŶŝǎƓşŵŝ�
ŚŽĚŶŽƚĂŵŝ� ƉŽůǇĨĞŶŽůƽ͘� ^ŬƵƉŝŶĂ� ŬůŽŶƽ� W�Z� ϭϭ͕� W�Z� Ϭϴ͕� W�Z� ϭϰ͕� ��h� ϰϬ͕� ��h� ϰϮ� Ă� W�R 06 
se ƐƚĂƚŝƐƚŝĐŬǇ� ǀǉǌŶĂŵŶĢ� ŶĞůŝƓş ŽĚ� ǀƓĞĐŚ� ǌŬŽƵŵĂŶǉĐŚ� ŬůŽŶƽ͕� ĂǀƓĂŬ� ƌŽǌĚşůǇ� ŵĞǌŝ� ŬůŽŶǇ� ũƐŽƵ�
ƉĂƚƌŶĠ͘  
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Tab. 5 ʹ �ĞůŬŽǀǉ�ŽďƐĂŚ�ƉŽůǇĨĞŶŽůƽ�ǀ ůŝƐƚĞĐŚ�Ƶ�ũĞĚŶŽƚůŝǀǉĐŚ�ŬůŽŶƽ�ũĂŬŽŶƵ 

WůĂƚŶĠ�ŬſĚǇ EĂƓĞ�ŬſĚǇ �ĞůŬŽǀǉ�ŽďƐĂŚ�ƉŽůǇĨĞŶŽůƽ�;ŵŐ�'��ͬŐͿ 
PER 01 Lj 1   9,76 
PER 02 Lj 2   9,21 
PER 03 Lj 3 15,34 
PER 04 Lj 4 26,53 
PER 05 Lj 5 14,32 
PER 06 Lj 6 20,68 
PER 07 Lj 7 11,51 
PER 08 Lj 8 17,69 
PER 09 Lj 9 14,57 
PER 10 Lj 10 12,18 
PER 11 Lj 11 16,69 
PER 12 Lj 12 30,71 
PER 13 Lj 13 33,09 
PER 14 Lj 14 18,40 
PER 15 Lj 15 12,93 
BOL 20 Lj 16 25,29 
BOL 21 Lj 17 11,96 
BOL 22 Lj 18 10,33 
BOL 23 Lj 19 16,10 
BOL 24 Lj 20 10,75 
ECU 40 Lj 21 19,80 
ECU 41 Lj 22 13,20 
ECU 42 Lj 23 20,31 
ECU 43 Lj 24 12,32 
ECU 44 Lj 25   7,31 

 
Tab. 6 ʹ F-test pro ǌũŝƓƚĢŶş�ƌŽǌĚşůu ŵĞǌŝ�ĐĞůŬŽǀǉŵ�ŽďƐĂŚĞŵ�ƉŽůǇĨĞŶŽůƽ�v listech jakonu 
 
Efekt 

:ĞĚŶŽƌŽǌŵĢƌŶĠ�ƚĞƐƚǇ�ǀǉǌŶĂŵŶŽƐƚŝ�ƉƌŽ�KďƐĂŚ�ĐĞůŬŽǀǉĐŚ�ƉŽůǇĨĞŶŽůƽ�
(mg GAE/g) 
Sigma-ŽŵĞǌĞŶĄ�ƉĂƌĂŵĞƚƌŝǌĂĐĞ 
�ĞŬŽŵƉŽǌŝĐĞ�ĞĨĞŬƚŝǀŶş�ŚǇƉŽƚĠǌǇ 

^� ^ƚƵƉŶĢ 
volnosti 

W� F p 

�ďƐ͘�ēůĞŶ 13512,32 1 13512,32 833,2136 0,000000 
Klony jakonu 2145,04 24 89,38 5,5113 0,000034 
Chyba 405,43 25 16,22   
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�ĄůĞ� ƐĞ� ƐƚĞũŶǉŵ� ǌƉƽƐŽďĞŵ� ƉƌŽǀĞĚůŽ� ƉŽƌŽǀŶĄŶş� ĐĞůŬŽǀǉĐŚ� ŽďƐĂŚƽ ƉŽůǇĨĞŶŽůƽ� ŵĞǌŝ�
ƐŬƵƉŝŶĂŵŝ� ǀǇƚǀŽƎĞŶǉĐŚ� ƉŽĚůĞ� ŵşƐƚĂ� ƉƽǀŽĚƵ� ŬůŽŶƽ� ;W�Z͕� �K>͕� ��h, NZLͿ͘� �ĄǀĢƌĞŵ� ďǇůŽ͕�
ǎĞ ŶĞĞǆŝƐƚƵũĞ�ƐƚĂƚŝƐƚŝĐŬǇ�ǀǉǌŶĂŵŶǉ�ƌŽǌĚşů�ŵĞǌŝ�ŽďƐĂŚĞŵ�ƉŽůǇĨĞŶŽůƽ�Ă�ŵşƐƚĞŵ�ƉƽǀŽĚƵ�ŬůŽŶƽ 
(viz Tab. 7). dĞŶƚŽ�ǀǉƐůĞĚĞŬ�ŵŽŚů�ǀǇũşƚ z ĚƽǀŽĚƵ�ǀĞŐĞƚĂƚŝǀŶşŚŽ�ŵŶŽǎĞŶş�ƚĢĐŚƚŽ�ŬůŽŶƽ�ǌ ũĞĚŶĠ�
ĂŶĚƐŬĠ�ŽĚƌƽĚǇ�Ă�ƚşŵ�ƉĄĚĞŵ�ŶĞŵƵƐş�ďǉƚ mezi skupinami v ĐĞůŬŽǀĠŵ�ŽďƐĂŚƵ�ƉŽůǇĨĞŶŽůƽ�ƚĂŬ�
ŵĂƌŬĂŶƚŶş�ƐƚĂƚŝƐƚŝĐŬǉ�ƌŽǌĚşů͘�WƌƽŵĢƌŶĄ�ŚŽĚŶŽƚĂ�ƐƚĂŶŽǀĞŶǉĐŚ�ƉŽůǇĨĞŶŽůƽ�Ƶ skupiny PER ǀǇƓůĂ 
17,86 ŵŐ�'��ͬŐ�ƐƵƓŝŶǇ͕�Ƶ��K> byla ŚŽĚŶŽƚĂ�ϭϰ͕ϴϴ�ŵŐ�'��ͬŐ�ƐƵƓŝŶǇ͕�Ƶ skupiny ECU 19,80 mg 
'��ͬŐ�ƐƵƓŝŶǇ�;ũĞĚĞŶ�ŬůŽŶͿ�Ă�Ƶ�ƐŬƵƉŝŶǇ�E�>�ϭϯ͕Ϯ9 ŵŐ�'��ͬŐ�ƐƵƓŝŶǇ͘� 

 
Tab. 7 ʹ F-ƚĞƐƚ�ƉƌŽ�ƌŽǌůŝƓĞŶş�ƐŬƵƉŝŶ�ŶĂ�ǌĄŬůĂĚĢ�ǌũŝƓƚĢŶĠŚŽ�ĐĞůŬŽǀĠŚŽ�ŵŶŽǎƐƚǀş ƉŽůǇĨĞŶŽůƽ 
 
Efekt 

:ĞĚŶŽƌŽǌŵĢƌŶĠ�ƚĞƐƚǇ�ǀǉǌŶĂŵŶŽƐƚŝ�ƉƌŽ�KďƐĂŚ�ƉŽůǇĨĞŶŽůƽ 
Sigma-ŽŵĞǌĞŶĄ�ƉĂƌĂŵĞƚƌŝǌĂĐĞ 
�ĞŬŽŵƉŽǌŝĐĞ�ĞĨĞŬƚŝǀŶş�ŚǇƉŽƚĠǌǇ 

^� ^ƚƵƉŶĢ 
volnosti 

W� F p 

�ďƐ͘�ēůĞŶ 5713,604 1 5713,604 103,1133 0,000000 
ŵşƐƚŽ�ƉƽǀŽĚƵ 185,384 3 61,795 1,1152 0,352666 
Chyba 2548,904 46 55,411   

 
V ƚĠƚŽ�ĚŝƉůŽŵŽǀĠ�ƉƌĄĐŝ�ďǇů�ƚĂŬĠ�ǌŬŽƵŵĄŶ vliv ĐĞůŬŽǀĠŚŽ�ŵŶŽǎƐƚǀş ƉŽůǇĨĞŶŽůƽ�ŶĂ�ǌďĂƌǀĞŶş�

ůŝƐƚƽ� ;ƚŵĂǀŽǌĞůĞŶĠ� ůŝƐƚǇ� Ɛ ƉƵƌƉƵƌŽǀŽƵ� ƉŝŐŵĞŶƚĂĐş� Ă� ǌĞůĞŶŽǎůƵƚĠ� ůŝƐƚǇ� ďĞǌ� ƉŝŐŵĞŶƚĂĐĞͿ 
(viz kapitola 3.2.3). DǇƓůĞŶŬŽƵ�ƚohoto jevu ďǇů� ĨĂŬƚ͕� ǎĞ�ƉŽůǇĨĞŶŽůǇ� ŝ�ĚĂůƓş�ƉƎşƌŽĚŶş� ůĄƚŬǇ� ũƐŽƵ�
ǀĞůŵŝ�ēĂƐƚŽ�ĐŚĂƌĂŬƚĞƌŝǌŽǀĄŶǇ�ƵƌēŝƚŽƵ�ďĂƌǀŽƵ͕�ƚƵĚşǎ�ďǇ�Ƶ�ůŝƐƚƽ�Ɛ ŶĂŵĢƎĞŶǉŵŝ�ǀǇƓƓşŵŝ�ŚŽĚŶŽƚĂŵŝ�
ƉŽůǇĨĞŶŽůƽ ŵŽŚů� ďǉƚ� ƌŽǌĚşů� ǀ ũĞũŝĐŚ� ǌďĂƌǀĞŶş ēŝ� ƉŝŐŵĞŶƚĂĐŝ� ŽĚ� ůŝƐƚƽ� Ɛ ŶŝǎƓşŵŝ� ŶĂŵĢƎĞŶǉŵŝ�
hodnotami. 

WŽŵŽĐş�ƐƚĂƚŝƐƚŝĐŬĠŚŽ�ǀǇŚŽĚŶŽĐĞŶş�;ũĞĚŶŽĨĂŬƚŽƌŽǀĄ��EKs�͖�ɲ�с�Ϭ͕Ϭϱ, F-testͿ�ǀƓĂŬ�ŶĞďǇů�
nalezen ƌŽǌĚşů� ŵĞǌŝ� ǌĞůĞŶŽǎůƵƚǉŵŝ� Ă� ƚŵĂǀŽǌĞůĞŶǉŵŝ� ůŝƐƚǇ͕� ĐŽ� ƐĞ� ƚǉŬĄ� ŽďƐĂŚƵ� ƉŽůǇĨĞŶŽůƽ 
(viz Tab. 8). Tşŵ�ƉĄĚĞŵ�by ŽďƐĂŚ�ƉŽůǇĨĞŶŽůƽ�ŶĞŵĢů�ŵşƚ ƚĂŬŽǀǉ ǀůŝǀ�ŶĂ�ǌďĂƌǀĞŶş�ůŝƐƚƽ͘�Principem 
metody Folin-Ciocalteu je reakce OH skupin ůĄƚĞŬ� ;ƉƌĂǀĚĢƉŽĚŽďŶĢ� ĨĞŶŽůŝĐŬǉĐŚ� ƐůŽƵēĞŶŝŶ) 
s ƌĞĚŽǆŶşŵŝ� ēŝŶŝĚůǇ� ǌĂ� ǀǌŶŝŬƵ� ŵŽĚƌĠŚŽ� ŬŽŵƉůĞǆƵ. KŽŶŬƌĠƚŶĢ� ƐĞ� ǀƓĂŬ� ŶĞǀş, zda byly 
ǌĂǌŶĂŵĞŶĄŶǇ�ƉŽƵǌĞ�polyfenoly, tedy hlaǀŶĢ�ĨĞŶŽůŝĐŬĠ�ƐůŽƵēĞŶŝŶǇ�Ă�ĨůĂǀŽŶŽŝĚǇ. 
 
Tab. 8 ʹ F-test pro ǌũŝƓƚĢŶş�ǀůŝǀƵ�ĐĞůŬŽǀĠŚŽ�ŵŶŽǎƐƚǀş ƉŽůǇĨĞŶŽůƽ�ŶĂ�ǌďĂƌǀĞŶş�ůŝƐƚƽ 
 
Efekt 

:ĞĚŶŽƌŽǌŵĢƌŶĠ�ƚĞƐƚǇ�ǀǉǌŶĂŵŶŽƐƚŝ�ƉƌŽ�KďƐĂŚ�ƉŽůǇĨĞŶŽůƽ 
Sigma-ŽŵĞǌĞŶĄ�ƉĂƌĂŵĞƚƌŝǌĂĐĞ 
�ĞŬŽŵƉŽǌŝĐĞ�ĞĨĞŬƚŝǀŶş�ŚǇƉŽƚĠǌǇ 

^� ^ƚƵƉŶĢ 
volnosti 

W� F p 

�ďƐ͘�ēůĞŶ 1,345887E+10 1 1,345887E+10 241,5490 0,000000 
�ďĂƌǀĞŶş�ůŝƐƚƽ 6,763834E+07 1 6,763834E+07 1,2139 0,276548 
Chyba 2,451637E+09 44 5,571902E+07   
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5.2 ^ƚĂŶŽǀĞŶş�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚǇ�ůŝƐƚƽ�ũĂŬŽŶƵ 

ZŽǌĚşůǇ ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚǇ�ũĞĚŶŽƚůŝǀǉĐŚ�ŬůŽŶƽ�ůŝƐƚƽ�ũĂŬŽŶƵ, ŝ�ŬŽƌĞůĂĐĞ�ŵĞǌŝ�ĂŶƚŝŽǆŝĚĂēŶş�
aktivitou a ĐĞůŬŽǀǉŵ�ŵŶŽǎƐƚǀşŵ�ƉŽůǇĨĞŶŽůƽ�ůŝƐƚƽ, ďǇůǇ�ƚĂŬƚĠǎ�ƐƚĂƚŝƐƚŝĐŬǇ�ǀǇŚŽĚŶŽĐĞŶǇ�ƉŽŵŽĐş�
programu Statistica 12.  

sǉƐůĞĚŬǇ�ǌ ŵĢƎĞŶş�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚǇ�ƉŽŵŽĐş�ŵĞƚŽĚǇ��WW,�ũƐŽƵ�ǌŶĄǌŽƌŶĢŶǇ�ǀ Tab. 9. 
�ĞůŬŽǀĄ�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚĂ�ůŝƐƚƽ�Ϯϱ�ŬůŽŶƽ�ũĂŬŽŶƵ�ďǇůĂ�ǀǇũĄĚƎĞŶĂ�ǀ mg ekvivalentu ĂƐŬŽƌďŽǀĠ�
ŬǇƐĞůŝŶǇ� ŶĂ� ϭ� Ő� ƐƵƓŝŶǇ͘� �ŶƚŝŽǆŝĚĂēŶş� ĂŬƚŝǀŝƚĂ� ƐĞ� ƉŽŚǇďŽǀĂůĂ� ǀ ƌŽǌŵĞǌş� ŽĚ� ϭϮ,11 mg AAE/g 
do 68,36 mg AAEͬŐ� ƐƵƓŝŶǇ͘� EĞũǀǇƓƓş� ĂŶƚŝŽǆŝĚĂēŶş� ĂŬƚŝǀŝƚƵ� ǀǇŬĂǌŽǀĂů� ǀǌŽƌĞŬ� W�Z� ϭϮ͕� ǀǇƓƓş�
hodnota se vyskytovala i u klonu ECU 40, BOL 23, ECU 43, ECU 42 a PER 04 a to kolem 55 mg 
���ͬŐ�ƐƵƓŝŶǇ͘�EĞũŶŝǎƓş�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚĂ�ďǇůĂ�ŶĂŵĢƎĞŶĂ�Ƶ�ŬůŽŶƵ���h�ϰϰ�Ă�W�Z�ϬϮ a to kolem 
ϭϮ�ŵŐ����ͬŐ�ƐƵƓŝŶǇ.   
 
Tab. 9 ʹ AŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚĂ�ůŝƐƚƽ�ũĂŬŽŶƵ� 

WůĂƚŶĠ�ŬſĚǇ EĂƓĞ�ŬſĚǇ �ŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚĂ�;ŵŐ����ͬŐ�ƐƵƓŝŶǇͿ 
PER 01 Lj 1 20,31 
PER 02 Lj 2 12,73 
PER 03 Lj 3 30,60 
PER 04 Lj 4 54,47 
PER 05 Lj 5 27,00 
PER 06 Lj 6 28,63 
PER 07 Lj 7 22,46 
PER 08 Lj 8 38,49 
PER 09 Lj 9 39,80 
PER 10 Lj 10 32,59 
PER 11 Lj 11 21,02 
PER 12 Lj 12 68,36 
PER 13 Lj 13 38,25 
PER 14 Lj 14 30,06 
PER 15 Lj 15 19,70 
BOL 20 Lj 16 47,18 
BOL 21 Lj 17 22,36 
BOL 22 Lj 18 35,01 
BOL 23 Lj 19 58,35 
BOL 24 Lj 20 41,91 
ECU 40 Lj 21 64,58 
ECU 41 Lj 22 44,38 
ECU 42 Lj 23 55,93 
ECU 43 Lj 24 56,78 
ECU 44 Lj 25 12,11 
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V programu Statistica 12 bylo ĚĄůĞ�ǌũŝƓƛŽǀĄŶŽ͕�ǌĚĂůŝ�ĞǆŝƐƚƵũş ƌŽǌĚşůǇ�ĂŶƚŝŽǆŝĚĂēŶşch aktivit mezi 
ũĞĚŶŽƚůŝǀǉŵŝ� ƉƎŝƉƌĂǀĞŶǉŵŝ� extrakty listƽ. V Tab. 10 ũĞ� ǌŽďƌĂǌĞŶ� ǀǉƐůĞĚĞŬ� ƉƌŽǀĞĚĞŶĠ�
ũĞĚŶŽĨĂŬƚŽƌŽǀĠ� �EKsz� Ɛ ŚůĂĚŝŶŽƵ� ǀǉǌŶĂŵŶŽƐƚŝ� ɲ� с� Ϭ͕Ϭϱ. HǇƉŽƚĠǌĂ� ďǇůĂ� ǀǇũĄĚƎĞŶĂ� ƚĂŬ͕�
ǎĞ ĞǆŝƐƚƵũĞ�ƐƚĂƐƚŝƐƚŝĐŬǇ�ǀǉǌŶĂŵŶǉ�ƌŽǌĚşů u ĂŶƚŝŽǆŝĚĂēŶşch ĂŬƚŝǀŝƚ�ũĞĚŶŽƚůŝǀǉĐŚ�ŬůŽŶƽ�ůŝƐƚƽ�ũĂŬŽŶƵ͘�
p - hodnota ďǇůĂ�ƉŽƌŽǀŶĄŶĂ�Ɛ ŚůĂĚŝŶŽƵ�ǀǉǌŶĂŵŶŽƐƚŝ�ɲ�;Ɖ�с�Ϭ͕ϬϬ�ф ɲ�с�Ϭ͕ϬϱͿ͘�� tohoto vztahu 
vyplynulo͕� ǎĞ� ĞǆŝƐƚƵũĞ� ƐƚĂƚŝƐƚŝĐŬǇ� ǀǉǌŶĂŵŶǉ� ƌŽǌĚşů� ŵĞǌŝ� ĂŶƚŝŽǆŝĚĂēŶşmi aktivitami listƽ. 
Dle ƉŽĚƌŽďŶĢũƓş� ĂŶĂůǉǌǇ, dƵŬĞǇŽǀĂ� ƚĞƐƚƵ� ;ǀŝǌ�ƉƎşůŽŚĂ� //͕ dƵŬĞǇƽǀ� ƚĞƐƚ�ƉƌŽ�ŚŽĚŶŽĐĞŶş� ƌŽǌĚşůƽ�
ĂŶƚŝŽǆŝĚĂēŶşĐŚ� ĂŬƚŝǀŝƚĂ� ŬůŽŶƽ), ƐŬƵƉŝŶĂ� Ɛ� ŬůŽŶǇ� W�Z� ϭϮ� Ă� ��h� ϰϬ� ;ŶĞũǀǇƓƓş� ŶĂŵĢƎĞŶĄ�
ĂŶƚŝŽǆŝĚĂēŶş� ĂŬŝǀŝƚĂͿ� Ă� ƐŬƵƉŝŶĂ� Ɛ ŬůŽŶǇ� ��h� ϰϰ� Ă� W�Z� ϬϮ� ;ŶĞũŶŝǎƓş� ŶĂŵĢƎĞŶĄ� ĂŶƚŝŽǆŝĚĂēŶş�
ĂŬƚŝǀŝƚĂͿ�ƐĞ�ƐƚĂƚŝƐƚŝĐŬǇ�ǀǉǌŶĂŵŶĢ�ůŝƓş�ŽĚ�ǀƓĞĐŚ�ŽƐƚĂƚŶşĐŚ�ǌŬŽƵŵĂŶǉĐŚ�ŬůŽŶƽ͘�sǉƐůĞĚŶĠ�hodnoty 
ũƐŽƵ�ŚŽŵŽŐĞŶŶĢ�ƌŽǌƉƚǉůĞŶǇ�ŵĞǌŝ�ŬůŽŶǇ͘� 

 
Tab. 10 ʹ F-test ƉƌŽ�ǌũŝƓƚĢŶş�ƌŽǌĚşůƵ�ŵĞǌŝ�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚŽƵ�ůŝƐƚƽ�ƌƽǌŶǉĐŚ�ŬůŽŶƽ�ũĂŬŽŶƵ 
 
Efekt 

:ĞĚŶŽƌŽǌŵĢƌŶĠ�ƚĞƐƚǇ�ǀǉǌŶĂŵŶŽƐƚŝ�ƉƌŽ�ŵŐͬŐ� 
Sigma-ŽŵĞǌĞŶĄ�ƉĂƌĂŵĞƚƌŝǌĂĐĞ 
�ĞŬŽŵƉŽǌŝĐĞ�ĞĨĞŬƚŝǀŶş�ŚǇƉŽƚĠǌǇ 

^� ^ƚƵƉŶĢ 
volnosti 

W� F p 

�ďƐ͘�ēůĞŶ 102239,9 1 102239,9 68325,00 0,00 
klony jakonu 18594,7 24 774,8 517,77 0,00 
Chyba 74,8 50 1,5   
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5.3 �ĄǀŝƐůŽƐƚ�ŵĞǌŝ�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚŽƵ�Ă�ĐĞůŬŽǀǉŵ�ŵŶŽǎƐƚǀşŵ�ƉŽůǇĨĞŶŽůƽ 

�ĄǀŝƐůŽƐƚ� ŵĞǌŝ� ĂŶƚŝŽǆŝĚĂēŶş� ĂŬƚŝǀŝƚŽƵ� Ă� ĐĞůŬŽǀǉŵ�ŵŶŽǎƐƚǀşŵ� ƉŽůǇĨĞŶŽůƽ� ƐĞ� ŚŽĚŶŽƚŝůĂ�
ƉŽŵŽĐş�ƉƌŽŐƌĂŵƵ�^ƚĂƚŝƐƚŝĐĂ�ϭϮ͘�s�ƚŽŵƚŽ�ƉƌŽŐƌĂŵƵ�ƐĞ�ǀǇďƌĂůĂ�ĂŶĂůǉǌĂ�ǀşĐĞŶĄƐŽďŶĠ�ƌĞŐƌĞƐĞ͘� 

HǇƉŽƚĠǌĂ�ďǇůĂ�ǀǇũĄĚƎĞŶĂ�ƚĂŬ͕�ǎĞ�ĞǆŝƐƚƵũĞ�ǌĄǀŝƐůŽƐƚ�ŵĞǌŝ�ĐĞůŬŽǀǉŵ�ŽďƐĂŚĞŵ�ƉŽůǇĨĞŶŽůƽ�
a ĂŶƚŝŽǆŝĚĂēŶş� ĂŬƚŝǀŝƚŽƵ� ůŝƐƚƽ� ŬůŽŶƽ� ũĂŬŽŶƵ͕� ƚĞĚǇ, ǎĞ� ŵĞǌŝ� ƉƌŽŵĢŶŶǉŵŝ� ĞǆŝƐƚƵũĞ� statisticky 
ǀǉǌŶĂŵŶĄ� ǌĄǀŝƐůŽƐƚ͘� s Tab. 11 najdeme p-ŚŽĚŶŽƚƵ͕� ŬƚĞƌĄ� ďǇůĂ� ƉŽƌŽǀŶĄŶĂ� Ɛ hladinou 
ǀǉǌŶĂŵŶŽƐƚŝ� ɲ� с� Ϭ͕Ϭϱ� ;Ɖ� с� Ϭ͕ϬϬϮϴ� ф� ɲ� с� Ϭ͕ϬϱͿ͘�V Grafu 3 a 4 ũĞ� ǌŶĄǌŽƌŶĢŶĂ ǌĄǀŝƐůŽƐƚ�ŵĞǌŝ�
ŽďƐĂŚĞŵ� ƉŽůǇĨĞŶŽůƽ� Ă� ĂŶƚŝŽǆŝĚĂēŶş� ĂŬƚŝǀŝƚŽƵ͘� V ƚŽŵƚŽ� ƉƎşƉĂĚĢ� ǀǇƓůĂ� ƐƚĂƚŝƐƚŝĐŬǇ� ǀǉǌŶĂŵŶĄ�
ǌĄǀŝƐůŽƐƚ�ŵĞǌŝ�ĐĞůŬŽǀǉŵ�ŵŶŽǎƐƚǀşŵ�ƉŽůǇĨĞŶŽůƽ�Ă�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚŽƵ͘�,ŽĚŶŽƚĂ�ŬŽƌĞůĂēŶşŚŽ�
ŬŽĞĨŝĐŝĞŶƚƵ� ũĞ� ǌĂǌŶĂŵĞŶĄŶĂ� ǀ Tab. 12 ũĂŬŽ� ǀşĐĞŶĄƐŽďŶĠ� Z͘� dĂƚŽ ŚŽĚŶŽƚĂ� ǀǇũĂĚƎƵũĞ� ƐşůƵ�
ǌĄǀŝƐůŽƐƚŝ͕�ǀ ƚŽŵƚŽ�ƉƎşƉĂĚĢ�ƐĞ�ŬŽƌĞůĂēŶş�ŬŽĞĨŝĐŝĞŶƚ�ƌŽǀŶĄ�Ϭ͕ϱϳ͘�TĂƚŽ�ŚŽĚŶŽƚĂ�ǀǇũĂĚƎƵũĞ�ƐƚƎĞĚŶĢ�
ƐŝůŶŽƵ�ǌĄǀŝƐůŽƐƚ͘� 
 
Tab. 11 - ZĞŐƌĞƐŶş�ĂŶĂůǉǌĂ� 
 
N=25 

sǉƐůĞĚŬǇ�ƌĞŐƌĞƐĞ�ƐĞ�ǌĄǀŝƐůŽƵ�ƉƌŽŵĢŶŶŽƵ͗�ĂŶƚŝŽǆŝĚĂēŶş�
aktivita mg AAE/g  
Zс�Ϭ͕ϱϳϮϮϰϵϱϵ�ZϮс�Ϭ͕ϯϮϳϰϲϵϲϬ�hƉƌĂǀĞŶĠ�ZϮс�Ϭ͕ϮϵϴϮϮϵϭϱ 
&�;ϭ͕ϮϯͿ�с�ϭϭ͕ϭϵϵ�Ɖ�ф�Ϭ͕ϬϬϮϴϬ�^ŵĢƌŽĚ͘�ĐŚǇďĂ�ŽĚŚĂĚƵ͗�ϭϯ͕ϰϳϮ 

b* Sm. chyba 
z b* 

b Sm. chyba 
z b 

t (23) 

�ďƐ͘ēůĞŶ   14,27916 7,279706 1,961502 
�ĞůŬŽǀĠ�ƉŽůǇĨĞŶŽůǇ�ŵŐ�
GAE/g 

0,572250 0,170998 1,37668 0,411377 3,346520 

 
 
N=25 

 
p-hodn. 

�ďƐ͘ēůĞŶ 0,062036 
�ĞůŬŽǀĠ�ƉŽůǇĨĞŶŽůǇ�ŵŐ�'��ͬŐ 0,002798 

 
                                               Tab. 12 ʹ <ŽƌĞůĂēŶş�ĂŶĂůǉǌĂ� 

 
 
 
 
 
 
 
 
 
 
 

 

 
Statist. 

^ƚĂƚŝƐƚŝĐŬĠ�
ƐŚƌŶƵƚş͖��W͗�
ĂŶƚŝŽǆŝĚĂēŶş�
aktivita mg AAE/g 

Hodnota 
sşĐĞŶĄƐ͘�Z 0,572249594 
sşĐĞŶĄƐ͘�ZϮ 0,327469598 
hƉƌĂǀĞŶĠ�ZϮ 0,298229146 
F (1,23) 11,1991975 
p 0,00279808417 
Sm. chyba odhadu 13,4723172 
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,ŽĚŶŽƚĂ� ŬŽĞĨŝĐŝĞŶƚƵ� ĚĞƚĞƌŵŝŶĂĐĞ͕� ǀǇũĂĚƎƵũşĐş, z ŬŽůŝŬĂ� ƉƌŽĐĞŶƚ� ũĞ� ǌĄǀŝƐůĞ� ƉƌŽŵĢŶŶĄ�
ŽǀůŝǀŶĢŶa ŶĞǌĄǀŝƐůĞ�ƉƌŽŵĢŶŶŽƵ͕�ũĞ�ǀ Tab. 12 ǌĂǌŶĂŵĞŶĄŶĂ�ũĂŬŽ�ǀşĐĞŶĄƐŽďŶĠ�ZϮ͘�dĂƚŽ�ŚŽĚŶŽƚĂ�
ƎşŬĄ͕� ǎĞ� ĂŶƚŝŽǆŝĚĂēŶş� ĂŬƚŝǀŝƚĂ� ũĞ� ǌ 32,8 % zastoupena ŵŶŽǎƐƚǀşŵ� ƉŽůǇĨĞŶŽůƽ͘�DƽǎĞŵĞ� ƚĞĚǇ�
ŬŽŶƐƚĂƚŽǀĂƚ͕� ǎĞ� ǀǇƓƓş� ĂŶƚŝŽǆŝĚĂēŶş� ĂŬƚŝǀŝƚĂ� ůŝƐƚƽ� ũĂŬŽŶƵ� je z 32,8 й� ǀǇƐǀĢƚůŽǀĄŶĂ� ŽďƐĂŚĞŵ�
ƉŽůǇĨĞŶŽůƽ͘�/�ǌĚĞ�ŶĞůǌĞ�ŬŽŶŬƌĠƚŶĢ�Ƶƌēŝƚ͕�ũĂŬĠ�ůĄƚŬǇ�ǌĂ�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚŽƵ�ƐƚŽũş͘��ǇůŽ�ďǇ�ƚĂŬĠ�
ǀŚŽĚŶĠ�ƉŽƵǎşƚ�ĚĂůƓş�ŵĞƚŽĚǇ�ƐƚĂŶŽǀĞŶş�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚǇ�ƚĢĐŚƚŽ�ůŝƐƚƽ͘�dĢŵŝƚŽ�ŵĞtodami jsou 
ŶĂƉƎ͘�ŵĞƚŽĚĂ�&Z�W, ORAC, TEAC a ďǇůŽ�ďǇ�ǀŚŽĚŶĠ ƚǇƚŽ�ŵĞƚŽĚǇ�Ă�ũĞũŝĐŚ�ǀǉƐůĞĚŬǇ�ŵĞǌŝ�Ɛ sebou 
porovnat.  

 

 
Graf 3 ʹ GƌĂĨŝĐŬĠ�ǌŶĄǌŽƌŶĢŶş�ǌĄǀŝƐůŽƐƚŝ�ŵĞǌŝ�ĂŶƚŝŽǆŝĚĂēŶş�aktivitou Ă�ŵŶŽǎƐƚǀşŵ�ƉŽůǇĨĞŶŽůƽ 

 
 

 

 

 

 

 

 

 

Graf 4 ʹ GƌĂĨŝĐŬĠ�ǌŶĄǌŽƌŶĢŶş�ƉƌƽŵĢƌŶǉĐŚ�ŚŽĚŶŽƚ�ĂŶƚŝŽǆŝĚĂēŶşch aktivit a polyfenolƽ 
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6 �ŝƐŬƵǌĞ 

Ve ƐƚƵĚŝşĐŚ�de Almeida WĂƵůĂ�Ğƚ�Ăů͘�;ϮϬϭϱͿ�Ă��ŝĂǌŽŶĂ�Ğƚ�Ăů͘�;ϮϬϭϲͿ�ďǇůŽ�ƉŽƚǀƌǌĞŶŽ͕�ǎĞ�ůŝƐƚǇ�
ũĂŬŽŶƵ� ǀǇŬĂǌƵũş� ǀǇƓƓş� ŵŶŽǎƐƚǀş� ĂŶƚŝŽǆŝĚĂēŶĢ� ƉƽƐŽďşĐşĐŚ� ůĄƚĞŬ� ŶĞǎ� ǀ ŚůşǌĄĐŚ� ũĂŬŽŶƵ͘� s ƚĠƚŽ�
ĚŝƉůŽŵŽǀĠ� ƉƌĄĐŝ� ƐĞ� ǌĂďǉǀĂůŽ� ƉƌĄǀĢ� ůŝƐƚǇ� ũĂŬŽŶƵ͕� ǌũŝƓƛovalo se ĐĞůŬŽǀĠ ƉƌƽŵĢƌŶĠ� ŵŶŽǎƐƚǀş�
ƚĢĐŚƚŽ� ůĄƚĞŬ�Ƶ� ũĞĚŶŽƚůŝǀǉĐŚ� ůŝƐƚƽ� ŬůŽŶƽ͕�ĂŶƚŝŽǆŝĚĂēŶş� ĂŬƚŝǀŝƚĂ� ůŝƐƚƽ� Ă ǌĄǀŝƐůŽƐƚ mezi ĐĞůŬŽǀǉŵ�
ŵŶŽǎƐƚǀşŵ�ƉŽůǇĨĞŶŽůƽ Ă�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚŽƵ͘� 

WŽŵŽĐş�ŵĞƚŽĚǇ�ƐƉĞŬƚƌŽĨŽƚŽŵĞƚƌŝĞ�ďǇůĂ�ǀ�ůŝƐƚĞĐŚ�ƌƽǌŶǉĐŚ�ŬůŽŶƽ�jakonu (PER 01 ʹ PER 15, 
BOL 20 ʹ BOL 24, ECU 40 ʹ ECU 44) ƉŽĐŚĄǌĞũşĐşĐŚ�ǌ WĞƌƵ͕��ŽůşǀŝĞ͕��ŬǀĄĚŽƌƵ�Ă�EŽǀĠŚŽ��ĠůĂŶĚƵ 
ŶĂůĞǌĞŶĂ� Ă� ŬǀĂŶƚŝĨŝŬŽǀĄŶĂ� ƉƎşƚŽŵŶŽƐƚ� ĨĞŶŽůŝĐŬǉĐŚ� ƐůŽƵēĞŶŝŶ. Byla k ƚŽŵƵ� ǀǇƵǎŝƚĂ� metoda 
Folin ʹ Ciocalteu.  

^ƚĂŶŽǀĞŶĠ� ĐĞůŬŽǀĠ�ŵŶŽǎƐƚǀş� ƉŽůǇĨĞŶŽůƽ� ǀ listech se pohybovalo v rozmezş� ŽĚ�7,31 mg 
'��ͬŐ�ƐƵƓŝŶǇ�ĚŽ�ϯϯ͕Ϭϵ�ŵŐ�'��ͬŐ�ƐƵƓŝŶǇ͘�Ve studii de Andrade et al. (2014) se ǌĂďǉǀĂůŝ�ŵĢƎĞŶşŵ�
ŵŶŽǎƐƚǀş� ĨĞŶŽůŝĐŬǉĐŚ� ƐůŽƵēĞŶŝŶ v listech jakonu ƉŽŵŽĐş� &ŽůŝŶ� ʹ CiocalteƵŽǀĂ� ēŝŶŝĚůĂ, kde 
ũĞĚŶşŵ� ǌ ƌŽǌƉŽƵƓƚĢĚĞů� ďǇů� ƉŽƵǎŝƚ� ŵĞƚŚĂŶŽů͘� sǉƐůĞĚŶĄ� ƉƌƽŵĢƌŶĄ� hodnota ēŝŶŝůĂ�
3,60 ц 0,40 ŵŐͬŐ�ƐƵƓŝŶǇ͕�ĐŽǎ�je o dost ŶŝǎƓş ǀǉƐůĞĚĞŬ, ŶĞǎ�ǀǇƓĞů�ǀ ƚĠƚŽ�ĚŝƉůŽŵŽǀĠ�ƉƌĄĐŝ. Ve studii 
Lachman et al. (2007) ǀǇƵǎşǀĂůŝ�Ŭ ŵĢƎĞŶş�ĐĞůŬŽǀĠŚŽ�ŽďƐĂŚƵ ƉŽůǇĨĞŶŽůƽ�skupiny klonƽ���h͕��K>͕�
NZL a DEU, ŬƚĞƌĠ� ƐĞ� ƚĂŬĠ� ǌŬŽƵŵĂůǇ� ǀ ƚĠƚŽ� ƉƌĄĐŝ ;ŬƌŽŵĢ� ��hͿ. PƌƽŵĢƌŶĠ� hodnoty skupin 
se ƉŽŚǇďŽǀĂůǇ�ŽĚ�ϲ͕ϵϬ�ŵŐ�'��ͬŐ�ƐƵƓŝŶǇ�ĚŽ�ϭϴ͕ϭϰ�mŐ�'��ͬŐ�ƐƵƓŝŶǇ͕�ĐŽǎ�ŽĚƉŽǀşĚĄ�ŶĂŵĢƎĞŶǉŵ�
ŚŽĚŶŽƚĄŵ� v ƚĠƚŽ� ƉƌĄĐi. WŽĚŽďŶĢ� ŶĂŵĢƎĞŶĠ� ŚŽĚŶŽƚǇ ƉŽůǇĨĞŶŽůƽ� ǀ listech jakonu jsou 
ǌĂǌŶĂŵĞŶĄŶǇ� ǀ ĚŝƉůŽŵŽǀĠ� ƉƌĄĐŝ� �ĂũşēŬŽǀĄ� ;ϮϬϭϮͿ͕� ŬƚĞƌĄ� ƚĂŬĠ� ǀǇƵǎŝůĂ� ǀǌŽƌŬƽ� ůŝƐƚƽ� ǌ �ĞƐŬĠ�
ǌĞŵĢĚĢůƐŬĠ�ƵŶŝǀĞƌǌŝƚǇ͕�ĂǀƓĂŬ�ũŝŶǉĐŚ klonƽ ŶĞǎ�ǀ ƚĠƚŽ�ƉƌĄĐŝ.  

ZŽǌĚşůǇ�ǀ ŽďƐĂŚƵ�ƉŽůǇĨĞŶŽůƽ�ƵǀĄĚĢŶĠ�ǀ ƉƎĞĚĐŚŽǌşĐŚ�ƐƚƵĚŝşĐŚ�Ă�ǀ ƚĠƚŽ ƉƌĄĐŝ ďǇ�ŵŽŚůǇ�ďǉƚ�
ǌƉƽƐŽďĞŶǇ�ŬŽŵďŝŶĂĐş ƌƽǌŶǉĐŚ ĨĂŬƚŽƌƽ͘�<ǀĂůŝƚĂ�ƌŽƐƚůŝŶŶĠŚŽ�ŵĂƚĞƌŝĄůƵ�ũĞ�ĚƽůĞǎŝƚǉŵ�ĨĂŬƚŽƌĞŵ͕�
ŬƚĞƌǉ� ŵƽǎĞ� ŽǀůŝǀŶŝƚ� ǀǉƚĢǎŶŽƐƚ� ƚĢǎďǇ� ŝ� ŵŶŽǎƐƚǀş biologickǇ� ĂŬƚŝǀŶşĐŚ ƐůŽƵēĞŶŝŶ͘� <ǀĂůŝƚƵ�
ƌŽƐƚůŝŶŶĠŚŽ�ŵĂƚĞƌŝĄůƵ�ŵƽǎĞ�ŽǀůŝǀŶŝƚ�ƚǇƉ�ŬƵůƚŝǀĂƌƵ͕ ƐƚĄƎş�ůŝƐƚƽ͕ pŽĚŵşŶŬǇ�ƉƌŽƐƚƎĞĚş ƉƎŝ�ƉĢƐƚŽǀĄŶş, 
ƉŽĚŵşŶŬǇ� ƉƎŝ� sklizni i ǌƉƌĂĐŽǀĄŶş� ƌŽƐƚůŝŶŶĠŚŽ�ŵĂƚĞƌŝĄůƵ� ƉŽ� ƐŬůŝǌŶŝ͘� �ĄůĞ� ǌĄůĞǎş� ŶĂ� ƉŽƵǎŝƚĠŵ�
ĞǆƚƌĂŬēŶşŵ�ēŝŶŝĚůĞ͕�ƉŽŵĢƌu ƌŽǌƉŽƵƓƚĢĚůĂ�Ŭ ƌŽƐƚůŝŶŶĠŵƵ�ŵĂƚĞƌŝĄůƵ͕�ǀĞůŝŬŽƐƚi ŶĂĚƌĐĞŶǉĐŚ ēĄƐƚŝĐ�
ƌŽƐƚůŝŶŶĠŚŽ�ŵĂƚĞƌŝĄůƵ�Ă�na ēĂƐu a teplotĢ extrakce.  h�ƐƚƵĚŝş de Andrade et al. (2014), Sugahara 
et al. (2015) a Cruz et al. (2019) ďǇůŽ�ƉŽƚǀƌǌĞŶŽ͕�ǎĞ ŶĂ�ǀǉƐůĞĚŶŽƵ�ŚŽĚŶŽƚƵ ƉŽůǇĨĞŶŽůƽ ŵƽǎĞ�ŵşƚ�
vliv ƉŽƵǎŝƚĠ�ĞǆƚƌĂŬēŶş�ēŝŶŝĚůŽ͘�s ũĞũŝĐŚ�ƐƚƵĚŝşĐŚ�ďǇů�ǌũŝƓƚĢŶ�ǀǉǌŶĂŵŶǉ�ƌŽǌĚşů�ŵĞǌŝ�ĞǆƚƌĂŬĐş�ǀŽĚŽƵ͕�
methanolem͕� ĞƚŚĂŶŽůĞŵ͕� ĞƚŚǇůĂĐĞƚĄƚĞŵ ēŝ� ƉƎŝ� ƉŽƵǎŝƚş� ƐƵƉĞƌŬƌŝƚŝĐŬĠ� ĨůƵŝĚŶş� ĞǆƚƌĂŬĐĞ� (SFE) 
(CO2:ethanol). V ŽďŽƵ�ƉƎşŬůĂĚĞĐŚ� ;ǀŽĚa͕� ^&�Ϳ� ǀǇƓůǇ� ǀǇƓƓş� ŚŽĚŶŽƚǇ ĐĞůŬŽǀǉĐŚ ƉŽůǇĨĞŶŽůƽ� ŶĞǎ�
v ƉƎşƉĂĚĢ�ƉŽƵǎŝƚş�ŵĞƚŚĂŶŽůƵ�ũĂŬŽ�ĞǆƚƌĂŬēŶşŚŽ�ēŝŶŝĚůĂ͘�sĞ�ƐƚƵĚŝşĐŚ�hĞĚĂ�Ğƚ�Ăů͘ (2019a;2019b) 
ďǇůŽ�ƉŽƚǀƌǌĞŶŽ͕�ǎĞ� i teplota ĞǆƚƌĂŬēŶşŚŽ�ƌŽǌƉŽƵƓƚĢĚůĂ ŵĄ�ǀůŝǀ�ŶĂ�ĐĞůŬŽǀǉ�ŽďƐĂŚ�ƉŽůǇĨĞŶŽůƽ͘�
>ŝƐƚǇ͕� ŬƚĞƌĠ� ďǇůǇ� ƉŽĚƌŽďĞŶǇ� ƚĞƉĞůŶĠŵƵ� ŽƓĞƚƎĞŶş, vykazovalǇ� ϯ͕Ϭϲ� Ăǎ� ϰ͕ϮϱŬƌĄƚ� ǀǇƓƓş� ŽďƐĂŚ�
ƉŽůǇĨĞŶŽůƽ�ŶĞǎ�ůŝƐƚǇ͕�ŬƚĞƌĠ�ǌĂŚƎşǀĂŶĠ�ŶĞďǇůǇ͘� 

�ĄůĞ� ďǇůǇ� ŬůŽŶǇ� ƌŽǌĚĢůĞŶǇ� ĚŽ� ƐŬƵƉŝŶ� ƉŽĚůĞ�ŵşƐƚĂ� ũĞũŝĐŚ� ƉƽǀŽĚƵ� ;W�Z͕� ��h͕� �K>͕� E�>Ϳ�
a v ƉƎşƉĂĚĢ�ƉŽƌŽǀŶĄŶş�ƉƌƽŵĢƌŶǉĐŚ�ŚŽĚŶŽƚ�ƉŽůǇĨĞŶŽůƽ�ƚĢĐŚƚŽ�ƐŬƵƉŝŶ�ŶĞďǇů�ŶĂůĞǌĞŶ�statisticky 
ǀǉǌŶĂŵŶǉ� ƌŽǌĚşů. �ƽǀŽĚĞŵ� by mohlo ďǉƚ� ǀĞŐĞƚĂƚŝǀŶş� ƌŽǌŵŶŽǎŽǀĄŶş� ũĂŬŽŶƵ͕� ĂůĞ� ŝ� ĨĂŬƚ͕� ǎĞ�
ǀƓĞĐŚŶǇ�ĂŶĂůǇǌŽǀĂŶĠ�ǀǌŽƌŬǇ�ǀǇŬĂǌŽǀĂůǇ�ŽďĞĐŶĢ�ŶŝǎƓş ŐĞŶĞƚŝĐŬŽƵ�ǀĂƌŝĂďŝůŝƚƵ�;^ǀŽďŽĚŽǀĄ�Ğƚ�Ăů͘�
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2013). Ve studii Lachman et al. (2007) ƉƌŽǀĄĚĢũşĐş�ƐƚĂŶŽǀĞŶş�ƉŽůǇĨĞŶŽůƽ�Ƶ ƐŬƵƉŝŶ�ƉŽĚůĞ�ŵşƐƚĂ�
ƉƽǀŽĚƵ (BOL, ECU, NZL I, NZL II, DEU) byly potvrzeny ƐƚĂƚŝƐƚŝĐŬĠ� ƌŽǌĚşůǇ� ŵĞǌŝ� ƐŬƵƉŝŶĂŵŝ͘�
V ƚŽŵƚŽ� ƉƎşƉĂĚĢ� ǌĄůĞǎş ŶĂ� ŵŽƌĨŽůŽŐŝĐŬǉĐŚ� ǌŶĂĐşĐŚ ƌŽƐƚůŝŶŶĠŚŽ� ŵĂƚĞƌŝĄůƵ͕� ŶĂ� ƉŽēƚƵ ŬůŽŶƽ�
v ũĞĚŶŽƚůŝǀĠ�ƐŬƵƉŝŶĢ a v nĞƉŽƐůĞĚŶş�ƎĂĚĢ�ŶĂ�ƉŽĚŵşŶŬĄĐŚ�ƉĢƐƚŽǀĄŶş Ă�ǌƉƌĂĐŽǀĄŶş.  

�ũŝƓƚĢŶĠ� ƌŽǌĚşůǇ� ŵĞǌŝ� ũĞĚŶŽƚůŝǀǉŵŝ� ŬůŽŶǇ� ǀ ƉƎşƉĂĚĢ� ŽďƐĂŚƵ� ƉŽůǇĨĞŶŽůƽ� ŵŽŚŽƵ� ďǉƚ�
v ďƵĚŽƵĐŶƵ�ƵǎŝƚĞēŶĠ�ƉƌŽ�ĚĂůƓş�ƓůĞĐŚƚĢŶş�Ă�ƉĢƐƚŽǀĄŶş͘� 

Ve studii Ferreira et al. (2019) ďǇůĂ�ǌũŝƓƚĢŶĂ�ůŝŶĞĄƌŶş�ŬŽƌĞůĂĐĞ�ŵĞǌŝ�ĐĞůŬŽǀǉŵ�ŵŶŽǎƐƚǀşŵ�
ƉŽůǇĨĞŶŽůƽ� ǀ ůŝƐƚĞĐŚ� Ă� ũĞũŝĐŚ� ǌďĂƌǀĞŶşŵ͘� <ŽŶŬƌĠƚŶĢ�ďǇůŽ�ƉŽƚǀƌǌĞŶŽ͕� ǎĞ�ŵŶŽǎƐƚǀş� ĨĞŶŽůŝĐŬǉĐŚ�
ƐůŽƵēĞŶŝŶ�ŵĄ�ǀůŝǀ�ŶĂ�ŽĚƐƚşŶ�ǌĞůĞŶĠ�ďĂƌǀǇ�ůŝƐƚƽ͘�s ŶĂƓĞm ƉƎşƉĂĚĢ�ǀƓĂŬ�ƚĂƚŽ�ŚǇƉŽƚĠǌĂ�ƉŽƚǀƌǌĞŶĂ�
ŶĞďǇůĂ͕� Ƶ� ǀǌŽƌŬƽ ůŝƐƚƽ� ůŝƓşĐşĐŚ� ƐĞ� ďĂƌǀŽƵ� ;ƚŵĂǀŽǌĞůĞŶĄ Ɛ� ƉŝŐŵĞŶƚĂĐş Ă� ǌĞůĞŶŽǎůƵƚĄ bez 
pigmentace) nebyl nalezen ƐƚĂƚŝƐƚŝĐŬǉ� ƌŽǌĚşů� ǀ ŵŶŽǎƐƚǀş� ƉŽůǇĨĞŶŽůƽ͘� s tomto ƉƎşƉĂĚĢ�ŵƽǎĞ 
ǌĄůĞǎet na ĚŽďĢ�ƉƌŽǀĞĚĞŶş�ƐŬůŝǌŶĢ�ďĢŚĞŵ�ǀĞŐĞƚĂĐĞ i ŶĂ�ŵşƐƚĢ�ŽĚďĢƌƵ�ůŝƐƚƽ�ŶĂ�ƌŽƐƚůŝŶĢ͕�ƉƌŽƚŽǎĞ�
se ƐƚĄƌŶƵƚşŵ� Ă� ǌǀĢƚƓŽǀĄŶşŵ� ůŝƐƚƽ� ĚŽĐŚĄǌş� Ŭe ǌĞƐǀĢƚůŽǀĄŶş� ŽĚƐƚşŶƽ� ǌĞůĞŶĠ͘� �ĄǀŝƐş ƚĂŬĠ 
na ŬŽŶŬƌĠƚŶşŵ�ƐůŽǎĞŶş�ƉŽůǇĨĞŶŽůƽ͕�ƉƌŽƚŽǎĞ�ŶĞ�ǀƓĞĐŚŶǇ�ƉŽůǇĨĞŶŽůǇ�ũƐŽƵ�ďĂƌĞǀŶĠ. DĄůĞ ŵƽǎĞ ŵşƚ�
ǀůŝǀ� ǌǀŽůĞŶǉ ŬƵůƚŝǀĂƌ� ŝ� ƉŽĚŵşŶŬy ƉĢƐƚŽǀĄŶş. �ĂůƓşŵ ǀǇƐǀĢƚůĞŶşŵ�ŵƽǎĞ� ďǉƚ� ƚŽ͕� ǎĞ� ƐƚĂŶŽǀĞŶş�
ƉŽůǇĨĞŶŽůƽ�ƉŽŵŽĐş�&ŽůŝŶ-�ŝŽĐĞůƚĂƵŽǀĂ�ēŝŶŝĚůĂ�ƉĂƚƎş�ŵĞǌŝ�ŶĞƐƉĞĐŝĨŝĐŬĠ�ŵĞƚŽĚǇ͘�dŽ�ǌŶĂŵĞŶĄ͕�ǎĞ�
ŶĞŶş� ǌŶĄŵŽ͕� ũĂŬĠ� ůĄƚŬǇ�ƉŽůǇĨĞŶŽůǇ� ǀ ůŝƐƚĞĐŚ� ǌĂƐƚƵƉƵũş� ;ƚĞĚǇ� ũĂŬĠ� ůĄƚŬǇ�ďǇůǇ�ŵĢƎĞŶǇͿ͘ Znalost 
ƉĂƌĂŵĞƚƌƽ�ǌƌĂůŽƐƚŝ�ůŝƐƚƽ�ďǇ�ŵŽŚůa ƉŽŵŽĐŝ�ǌǀǉƓŝƚ�ƉŽƚĞŶĐŝĄů�ůŝƐƚƽ�ũĂŬŽŶƵ�ũĂŬŽ�ǌĚƌŽũĞ�ĂŶƚŝŽǆŝĚĂēŶĢ�
ƉƽƐŽďşĐşĐŚ�ůĄƚĞŬ͕�ƉƌŽƚŽ�ũĞ�ƉŽƚƎĞďĂ�ǀşĐĞ�ƐƚƵĚŝş�ŶĂ�ƚŽƚŽ�ƚĠŵĂ.  

WƌŽ�ƐƚĂŶŽǀĞŶş�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚǇ�ũĞĚŶŽƚůŝǀǉĐŚ�ůŝƐƚƽ�;W�Z�Ϭϭ�ʹ PER 15, BOL 20 ʹ BOL 24, 
ECU 40 ʹ ECU 44) se v ƚŽŵƚŽ�ƉƎşƉĂĚĢ�ǀǇďƌĂla ƌǇĐŚůĄ�metoda (reakce 1 min) ƉŽƵǎşǀĂũşĐş�ƌĂĚŝŬĄů�
DPPH͕� ũĞũşǎ� ǀǉŚŽĚŽƵ� ũĞ� ƌǇĐŚůŽƐƚ� ƉƌŽǀĞĚĞŶş� Ă� ƌĞůĂƚŝǀŶĢ� ǀǇƐŽŬĄ� ĐŝƚůŝǀŽƐƚ͘� V ƚŽŵƚŽ� ƉƎşƉĂĚĢ�
se ƐůĞĚŽǀĂůǇ� ƌǇĐŚůĠ�ĂŶƚŝŽǆŝĚĂŶƚǇ� ƌĞĂŐƵũşĐş s ƌĂĚŝŬĄůĞŵ DPPH ũĂŬŽ�ƉƌǀŶş͘�ZĞĂŬĐĞ�ĂŶƚŝŽǆŝĚĂŶƚƽ�
ũƐŽƵ� ƌŽǌĚşůŶĠ͕� ŬĂǎĚǉ� ĂŶƚioxidant ƉƽƐŽďş� ǌĂ� ƵƌēŝƚǉĐŚ� ƉŽĚŵşŶĞŬ a v ƌƽǌŶĠŵ� ēĂƐĞ jinak, 
a i v ƉƎşƉĂĚĢ�ƚĠƚŽ�ŵĞƚŽĚǇ�ŶĞŵŽŚůǇ�ǌƌĞŐŽǀĂƚ�ǀƓĞĐŚŶǇ�ĂŶƚŝŽǆŝĚĂēŶĢ�ƉƽƐŽďşĐş�ůĄƚŬǇ vzhledem ke 
ŬƌĄƚŬĠŵƵ�ēĂƐŽǀĠŵƵ�ƷƐĞŬƵ�ƌĞĂŬĐĞ. ,ŽĚŶŽƚǇ�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚǇ�ůŝƐƚƽ�ǀǇƓůǇ ƉŽ�ǌƉƌƽŵĢƌŽǀĄŶş�
v ƌŽǌŵĞǌş�ŽĚ�12,11 mg AAE/g ƐƵƓŝŶǇ do 68,ϯϲ�ŵŐ����ͬŐ�ƐƵƓŝŶǇ s ƚşŵ͕�ǎĞ�ŵĞǌŝ� ũĞĚŶŽƚůŝǀǉŵŝ�
ǀǌŽƌŬǇ� ǀǇƓĞů� ƐƚĂƚŝƐƚŝĐŬǇ� ǀǉǌŶĂŵŶǉ� ƌŽǌĚşů͘� :ŝŶĄ� ƐƚƵĚŝĞ, ǌĂďǉǀĂũşĐş� ƐĞ� ƉƎĞƐŶĢ� ƚĢŵŝƚŽ� ŬůŽŶǇ�
z ŚůĞĚŝƐŬĂ�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚǇ, provedena nebyla. 

Ve studii <ŚĂũĞŚĞŝ�Ğƚ�Ăů͘�;ϮϬϭϳͿ�ďǇůǇ�ŶĂŵĢƎĞŶǇ�ŚŽĚŶŽƚǇ�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚǇ�ůŝƐƚƽ�ũĂŬŽŶƵ�
ũĞƓƚĢ�ǀǇƓƓş͘�:ĞĚŶĂůŽ�ƐĞ�Ž�ŚŽĚŶŽƚǇ�ŽĚ�ϵϯ͕ϭϴ�Ăǎ�ĚŽ�ϭϮϭ͕Ϯϴ�ŵŐ����ͬŐ ƐƵƓŝŶǇ�ůŝƐƚƽ͘�s ƚŽŵƚŽ�ƉƎşƉĂĚĢ�
ŵŽŚůǇ� ďǉƚ� ƌŽǌĚşůǇ� ǌƉƽƐŽďĞŶĠ� ũĂŬ� ƚǇƉĞŵ� ŬƵůƚŝǀĂƌƵ͕� ƉŽƵǎŝƚǉŵ� ĞǆƚƌĂŬēŶşŵ� ēŝŶŝĚůĞŵ͕�
tak ƉŽĚŵşŶŬĂŵŝ� ƉƎŝ� ǌƉƌĂĐŽǀĄŶş� ǀǌŽƌŬƽ. Russo et al. (2015aͿ� ǌŬŽƵŵĂůŝ� ĂŶƚŝŽǆŝĚĂēŶş� ĂŬƚŝǀŝƚƵ�
ŚŶĞĚ�ƉŽŵŽĐş�ĚǀŽƵ�ƌƽǌŶǉĐŚ�ŵĞƚŽĚ�ǀĞ�ĚǀŽƵ�ƌƽǌŶǉĐŚ�ĞǆƚƌĂŬēŶşĐŚ�ēŝŶŝĚůĞĐŚ͘�:ĞĚŶĂůŽ�ƐĞ�Ž�ŵĞƚŽĚƵ�
ƉŽƵǎşǀĂũşĐş��WW,�Ă�ŵĞƚŽĚƵ�&Z�W. V ƚŽŵƚŽ�ƉƎşƉĂĚĢ�ǀǉƐůĞĚŬǇ�ŵĞƚŽĚǇ��WW,͕�ŬĚĞ�ǀǌŽƌŬǇ�ďǇůǇ�
ůŽƵŚŽǀĄŶǇ v ŚŽƌŬĠ�ǀŽĚĢ, ŽĚƉŽǀşĚĂůǇ�ǀǉƐůĞĚŬƽŵ ƉƎĞĚĐŚŽǌş�ƐƚƵĚŝĞ͘�sǉƐůĞĚŶĠ�ŚŽĚŶŽƚǇ�ǌĞ�ǀǌŽƌŬƵ�
ƉƎŝƉƌĂǀĞŶĠŚŽ�ĞǆƚƌĂŬĐş�ǀ ĞƚĂŶŽůƵ�ǀƓĂŬ�ǀǇƓůǇ�Ăǎ�ϲǆ�ŶŝǎƓş͘�sǉƐůĞĚŬǇ�ǌşƐŬĂŶĠ�ƉŽŵŽĐş�ŵĞƚŽĚǇ�&Z�W�
ŽĚƉŽǀşĚĂůǇ�ǀǉƐůĞĚŬƽŵ�ŵĞƚŽĚǇ��WW,͘ 

WƌŽ�ƐƚĂŶŽǀĞŶş�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚǇ�Ƶ�ƌŽƐƚůŝŶŶĠŚŽ�ŵĂƚĞƌŝĄůƵ�ŶĞĞǆŝƐƚƵũĞ�ũĞĚŶĂ�ƵŶŝǀĞƌǌĄůŶş�
ŵĞƚŽĚĂ͕�ĚşŬǇ�ŬƚĞƌĠ�ďǇ�ďǇůŽ�ŵŽǎŶĠ� ƌŽƐƚůŝŶŶǉ�ŵĂƚĞƌŝĄů ďĞǌƉƌŽďůĠŵƵ�ƉŽƌŽǀŶĄǀĂƚ�ŵĞǌŝ�ƐĞďŽƵ͘�
:ĞĚŶŽƚůŝǀĠ�ŵĞƚŽĚǇ� ƐĞ�ƉƌŽǀĄĚş�ǌĂ� ƌƽǌŶǉĐŚ�ƉŽĚŵşŶĞŬ, s ƌƽǌŶǉŵŝ�ĐŚĞŵŝŬĄůŝĞŵŝ͕� ƌĞĂŬēŶş� ƐŵĢƐŝ�
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ƌĞĂŐƵũş� Ɛ ĂŶƚŝŽǆŝĚĂŶƚǇ� ƌƽǌŶǉŵŝ�ŵĞĐŚĂŶŝƐŵǇ a ǀǉƐůĞĚŬǇ� ƐĞ� ǀǇũĂĚƎƵũş� ǀ ŽĚůŝƓŶǉĐŚ� ũĞĚŶŽƚŬĄĐŚ͘�
K ǌĂũŝƓƚĢŶş�ŽďũĞŬƚŝǀŶŽƐƚŝ�ǀǉƐůĞĚŬƽ�ďǇ�ďǇůŽ�ǀŚŽĚŶĠ�ĂƉůŝŬŽǀĂƚ�ƐŽƵēĂƐŶĢ�ǀşĐĞ�ŵĞƚŽĚ�ƉƌŽ�ƐůĞĚŽǀĄŶş�
ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚǇ�Ă�ƚǇƚŽ�ŵĞƚŽĚǇ�ƉŽƌŽǀŶĄǀĂƚ͘� 

DĞǌŝ�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚŽƵ�Ă�ĐĞůŬŽǀǉŵ�ŽďƐĂŚĞŵ�ƉŽůǇĨĞŶŽůƽ ůŝƐƚƽ�ũĂŬŽŶƵ byla potvrzena 
ƐƚĂƚŝƐƚŝĐŬǇ� ǀǉǌŶĂŵŶĄ� ǌĄǀŝƐůŽƐƚ͘� <ŽŶŬƌĠƚŶĢ� ƐĞ� ũĞĚŶĂůŽ� Ž� ƐƚƎĞĚŶĢ� ƐŝůŶŽƵ� ǌĄǀŝƐůŽƐƚ� ;ƌ� с� Ϭ͕ϱϳͿ 
na ƉŽŵĞǌş� ƐĞ�ƐŝůŶŽƵ�ǌĄǀŝƐůŽƐƚş. Tato korelace byla potvrzena i ve studii Russo et al. (2015b) 
a Khajehei et al. (2017), ŬĚĞ� WĞĂƌƐŽŶƽǀ� ŬŽƌĞůĂēŶş� ŬŽĞĨŝĐŝĞŶƚ� ǀǇũĂĚƎŽǀĂů ƚĂŬĠ� ƐƚƎĞĚŶĢ� ƐŝůŶŽƵ�
ǌĄǀŝƐůŽƐƚ� (r = 0,58; r = 0,55). ^ŝůŶĄ� ǌĄǀŝƐůŽƐƚ� ƉĂŬ� ďǇůĂ� ƉŽƚǀƌǌĞŶĂ� ǀe ƐƚƵĚŝşĐŚ� de Andrade 
et al. (2014), Russo et al. (2015a) i Ueda et al. (2019a). V ƚŽŵƚŽ� ƉƎşƉĂĚĢ͕� ŝ� ǀǌŚůĞĚĞŵ�
k ƉƎĞĚĐŚŽǌşŵ� ƐƚƵĚŝşŵ͕� ŵƽǎĞ� ďǉƚ� ƉŽƚǀƌǌĞŶĂ� ŚǇƉŽƚĠǌĂ͕� ǎĞ� ŵĞǌŝ� ĂŶƚŝŽǆŝĚĂēŶş� ĂŬƚŝǀŝƚŽƵ�
a ĐĞůŬŽǀǉŵ� ŽďƐĂŚĞŵ� ƉŽůǇĨĞŶŽůƽ� ĞǆŝƐƚƵũĞ� ǌĄǀŝƐůŽƐƚ͕� ƚĞĚǇ� ǎĞ� ƉŽůǇĨĞŶŽůǇ jsou ŽĚƉŽǀĢĚŶĠ�
za ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚƵ�ůŝƐƚƽ. Na druhou stranu ƉŽůǇĨĞŶŽůǇ�ŶĞũƐŽƵ�ũĞĚŝŶŽƵ�ƐŬƵƉŝŶŽƵ�ůĄƚĞŬ͕�ŬƚĞƌĠ�
ǌĂ�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚou ƐƚŽũş͘ V ƚĠƚŽ�ƉƌĄĐi ďǇůĂ�ƉŽĚůĞ�ƐƚĂƚŝƐƚŝŬǇ�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚĂ�ǌ 32,8 % 
ǀǇƐǀĢƚůŽǀĄŶĂ�ƉƎşƚŽŵŶŽƐƚş�ƉŽůǇĨĞŶŽůƽ. Z ŚůĞĚŝƐŬĂ�ĚĂůƓşŚŽ�ƉĢƐƚŽǀĄŶş� ũĂŬŽŶƵ�ƉƌŽ�ƚĢǎďƵ� ůŝƐƚƽ�ďǇ�
bylo vhodŶĠ�ǀǇďƌĂƚ�ŬŽŶŬƌĠƚŶĢ�ŬůŽŶǇ�PER 04, PER 12, PER 13, BOL 20, BOL 23, ECU 40, ECU 42 
a ECU 43.  

>ŝƐƚǇ�ũĂŬŽŶƵ�ƐĞ�ŶĞũēĂƐƚĢũŝ�ǀǇƵǎşǀĂũş�ŚůĂǀŶĢ�ƉƌŽ�ƉƎşƉƌĂǀƵ�ƚƌĂĚŝēŶşĐŚ�ůĠēŝǀǉĐŚ�ēĂũƽ ƉƌĄǀĢ�ĚşŬǇ 
ƌĞůĂƚŝǀŶĢ� ǀǇƐŽŬĠŵƵ� ŽďƐĂŚƵ� ƉŽůǇĨĞŶŽůƽ� Ă� ũĞũŝĐŚ� ĂŶƚŝŽǆŝĚĂēŶş� ĂŬƚŝǀŝƚĢ͘� h� ůŝƐƚƽ� ũĂŬŽŶƵ� ďǇůŽ�
ŶĂŵĢƎĞŶŽ� ŵŶŽǎƐƚǀş� ƉŽůǇĨĞŶŽůƽ� ŽĚ� ϳ͕ϯϭ� ŵŐ� '��ͬŐ� ƐƵƓŝŶǇ� ĚŽ� ϯ3,09 ŵŐ� '��ͬŐ� ƐƵƓŝŶǇ. 
Pro ƉŽƌŽǀŶĄŶş� celkovĠŚŽ� ŵŶŽǎƐƚǀş ƉŽůǇĨĞŶŽůƽ� ďǇůǇ� ǀǇďƌĄŶǇ� ƚƌĂĚŝēŶş� ďǇůŝŶǇ� ũĂŬŽ� ũĞ� ƓĂůǀĢũ 
ůĠŬĂƎƐŬĄ�(8,25 ц 0,09 mg GAE/g)͕�ŵĞĚƵŸŬĂ�ůĠŬĂƎƐŬĄ�;ϭϯ͕Ϯ0 ц�Ϭ͕ϭϯ�ŵŐ�'��ͬŐͿ, ƉĞůǇŶĢŬ�ēĞƌŶŽďǉů�
(3,83 ц 0,43 mg GAE/g) a ƎĞďƎşēĞŬ�ŽďĞĐŶǉ�;ϵ͕ϱϱ�ц�Ϭ͕ϭϭ�ŵŐ�'��ͬŐͿ͕�ǌĞ�ŬƚĞƌǉĐŚ�ƐĞ�ƚĂŬĠ�ƉƎŝƉƌĂǀƵũş 
bylinnĠ ēĂũe ;tŽũĚǇųŽ�Ğƚ�Ăů͘�ϮϬϬϳͿ. Hodnoty ĐĞůŬŽǀǉĐŚ�ƉŽůǇĨĞŶŽůƽ�ďǇůŝŶ�ƚĠƚŽ�ƐƚƵĚŝĞ�ŽĚƉŽǀşĚĂũş�
ŶĂŵĢƎĞŶǉŵ� ŚŽĚŶŽƚĄŵ� ůŝƐƚƽ� ũĂŬŽŶƵ͕� ŶĢŬƚĞƌĠ� listy jakonu obsahovaly ǀƓĂŬ� ŝ� ǀǇƓƓş� ŵŶŽǎƐƚǀş�
ƚĢĐŚƚŽ�ůĄƚĞŬ͘� 

sĞ� ƐƚƵĚŝŝ� �ŚƌƉŽǀĄ� Ğƚ� Ăů͘� (2010) bylĂ� ǌũŝƓƛŽǀĄŶĂ� ĂŶƚŝŽǆŝĚĂēŶş� ĂŬƚŝǀŝƚĂ� ďǇůŝŶ� ǌ� ēĞůĞĚŝ�
ŚůƵĐŚĂǀŬŽǀŝƚĠ� ŵĞƚŽĚŽƵ� DPPH Ă� ĐĞůŬŽǀǉ� ŽďƐĂŚ� ƉŽůǇĨĞŶŽůƽ� ŵĞƚŽĚŽƵ� &Žůŝn-Ciocalteu. 
Pro ƉƎşŬůĂĚ�ďǇůĂ�ǀǇďƌĄŶĂ�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚĂ�ŵĞĚƵŸŬǇ�ůĠŬĂƎƐŬĠ͕�ŬƚĞƌĄ�ēŝŶŝůĂ 171,50 mg AAE/g 
a ŽďƐĂŚ� ƉŽůǇĨĞŶŽůƽ͕� ŬƚĞƌǉ byl 85 mg GAE/g. aĂůǀĢũ� ůĠŬĂƎƐŬĄ� ǀǇŬĂǌŽǀĂůĂ� ŶŝǎƓş� ĂŬƚŝǀŝƚƵ� ŽŬŽůŽ�
60,60 mg AAE/g a obsah ƉŽůǇĨĞŶŽůƽ�Ϯϰ͕ϯ0 mg GAE/g. AŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚĂ�ŵĄƚǇ�ƉĞƉƌŶĠ�ēŝŶŝůĂ 
174,5 mg AAE/g a obsah ƉŽůǇĨĞŶŽůƽ�ϲϯ�ŵŐ�'��ͬŐ͘�dƎŝ�odƌƽĚǇ�ǌĞůĞŶĠŚŽ�ēĂũĞ�ƉĂŬ�ǀǇŬĂǌŽǀĂůǇ�
ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚƵ�Ăǎ�ŬŽůĞŵ�ϮϬϬ�ŵŐ����ͬŐ s ĐĞůŬŽǀǉŵ obsahem polyfenolƽ kolem 100 mg 
'��ͬŐ� ƐƵƓŝŶǇ͘� Byla taŬĠ� ƉŽƚǀƌǌĞŶĂ� ƐŝůŶĄ� ŬŽƌĞůĂĐĞ� ŵĞǌŝ� ĂŶƚŝŽǆŝĚĂēŶş� ĂŬƚŝǀŝƚŽƵ� Ă� ĐĞůŬŽǀǉŵŝ�
polyfenoly. V ƚŽŵƚŽ� ƉƎşƉĂĚĢ� ŶĂŽƉĂŬ� ůŝƐƚǇ� ũĂŬŽŶƵ ǌŬŽƵŵĂŶĠ� ǀ ƚĠƚŽ� ƉƌĄĐŝ ǀǇŬĂǌŽǀĂůǇ� ŶŝǎƓş�
ŚŽĚŶŽƚǇ�Ƶ�ŽďŽƵ�ƐƚĂŶŽǀĞŶş͘� 

WŽƌŽǀŶĄǀĄŶş�ǀǉƐůĞĚŬƽ�ĂŶƚŝŽǆŝĚĂēŶşĐŚ�ĂŬƚŝǀŝƚ�i ĐĞůŬŽǀĠŚŽ�ŽďƐĂŚƵ�ƉŽůǇĨĞŶŽůƽ�ƉƵďůŝŬŽǀĂŶǉĐŚ�
v ŵŶŽŚĂ� ēůĄŶĐşĐŚ� ũĞ� ŽďƚşǎŶĠ͕� ƉƌŽƚŽǎĞ� ŶĂŵĢƎĞŶĄ� ĚĂƚĂ� ũƐŽƵ� ǀǉƌĂǌŶĢ� ŽǀůŝǀŸŽǀĄŶĂ� ǌǀŽůĞŶŽƵ�
ŵĞƚŽĚŽƵ�ĞǆƚƌĂŬĐĞ�ŝ�ƉŽƵǎŝƚŽƵ�ĂŶĂůǇƚŝĐŬŽƵ�ŵĞƚŽĚŽƵ͘�s ƉƎşƉĂĚĢ�ůŝƐƚƽ�ũĂŬŽŶƵ�ǌŬŽƵŵĂŶǉĐŚ�ǀ ƚĠƚŽ�
ƉƌĄĐŝ�ũĞ�ƉŽƚƎĞďĂ�ƉƌŽǀĠƐƚ�ǀşĐĞ�ĂŶĂůǉǌ͕ ĐŽ�ƐĞ�ƚǇŬĄ�ũĞũŝĐŚ�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚǇ�ŝ�ĐĞůŬŽǀĠŵƵ�obsahu 
ƉŽůǇĨĞŶŽůƽ͕�ŚůĂǀŶĢ�Ŭǀƽůŝ�ĚĂůƓşŵƵ�ƓůĞĐŚƚĢŶş�Ă�ƉĢƐƚŽǀĄŶş͘� 
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7 �ĄǀĢƌ 

 
�şůĞŵ�ƚĠƚŽ�ĚŝƉůŽŵŽǀĠ�ƉƌĄĐĞ�ďǇůŽ�ŶĂ�ǌĄŬůĂĚĢ�ůŝƚĞƌĄƌŶş�ƌĞƓĞƌƓĞ�ĐŚĂƌĂŬƚĞƌŝǌŽǀĂƚ�Ă�ƉŽƌŽǀŶĂƚ�

ũĞĚŶŽƚůŝǀĠ�ŬůŽŶǇ�ũĂŬŽnu (PER 01 ʹ PER 15, BOL 20 ʹ BOL 24, ECU 40 ʹ ECU 44) ƉĢƐƚŽǀĂŶĠ�ŶĂ�
ƉŽŬƵƐŶĠŵ� ƉŽůŝ� &ĂŬƵůƚǇ� ƚƌŽƉŝĐŬĠŚŽ� ǌĞŵĢĚĢůƐƚǀş� �ĞƐŬĠ� ǌĞŵĢĚĢůƐŬĠ� ƵŶŝǀĞƌǌŝƚǇ͘� �ĄůĞ� ƐĞ�
v ƉƌĂŬƚŝĐŬĠ�ēĄƐƚŝ�ƐƚĂŶŽǀŽǀĂů  ĐĞůŬŽǀǉ� ŽďƐĂŚ� ƉŽůǇĨĞŶŽůƽ a ĂŶƚŝŽǆŝĚĂēŶş� ĂŬƚŝǀŝƚa ůŝƐƚƽ 
ũĞĚŶŽƚůŝǀǉĐŚ� ŬůŽŶƽ ƉŽŵŽĐş� ƐƉĞŬƚƌŽĨŽƚŽŵĞƚƌƵ. sǉƐůĞĚŶĠ� ŚŽĚŶŽƚǇ� ďǇůǇ� ƉŽƌŽǀŶĄǀĄŶǇ� mezi 
ũĞĚŶŽƚůŝǀǉŵŝ klony a ŵŝŵŽ�ũŝŶĠ�ƐĞ zũŝƓƛŽǀĂůĂ�ǌĄǀŝƐůŽƐƚ�ŵĞǌŝ�ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚŽƵ�Ă�ĐĞůŬŽǀǉŵ�
ŽďƐĂŚĞŵ�ƉŽůǇĨĞŶŽůƽ͘� 

Byly ƚĂŬĠ ƐŚƌŶƵƚǇ� ĚŽƐĂǀĂĚŶş� ǌũŝƓƚĢŶĠ� ŝŶĨŽƌŵĂĐĞ� Ž� ũĂŬŽŶƵ� Ă jeho ŶĞũǀşĐĞ� ǀǇƵǎşǀĂŶǉĐŚ�
ēĄƐƚĞĐŚ͘� �şŬǇ slibŶĠŵƵ� ƐůŽǎĞŶş ũĞŚŽ� ŬŽƎĞŶŽǀǉch Śůşǌ� Ă� ůŝƐƚƽ� ũĞ� ƚĂƚŽ� ƉůŽĚŝŶĂ� ƉŽǀĂǎŽǀĄŶĂ�
za ĨƵŶŬēŶş�ƉŽƚƌĂǀŝŶƵ͘� 

 
x ,ǇƉŽƚĠǌĂ� ē͘� ϭ a 2: ͣZƽǌŶĠ� ŬůŽŶǇ� ũĂŬŽŶƵ ǀǇŬĂǌƵũş� ŽĚůŝƓŶĠ� ŵŶŽǎƐƚǀş� ĂŶƚŝŽǆŝĚĂēŶĢ�

ƉƽƐŽďşĐşĐŚ�ůĄƚĞŬ͘��ŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚĂ�ĞǆƚƌĂŬƚƽ�ǌ ůŝƐƚƽ�ũĂŬŽŶƵ�ƐĞ�ůŝƓş͘͞�TyƚŽ�ŚǇƉŽƚĠǌy byly 
ƉŽƚǀƌǌĞŶǇ� ŶĂ� ǌĄŬůĂĚĢ� ƐƚĂƚŝƐƚŝĐŬĠŚŽ� ǌƉƌĂĐŽǀĄŶş͘� EĞũǀǇƓƓş� ĂŶƚŝŽǆŝĚĂēŶş aktivitu 
vykazovaly extrakty z listƽ ŬůŽŶƽ�W�Z�ϭϯ�Ă�W�Z�ϭϮ͕�ŶĞũŶŝǎƓş�ŬůŽŶƽ ECU 44 a PER 02.  
 

x ,ǇƉŽƚĠǌĂ� ē͘� ϯ� ͣKďƐĂŚ� ĐĞůŬŽǀǉĐŚ� ƉŽůǇĨĞŶŽůƽ� ƐĞ� ǀ extraktech z ůŝƐƚƽ� ũĂŬŽŶƵ� ůŝƓş͞� ďǇůĂ�
ƉŽƚǀƌǌĞŶĂ͘�EĞũǀǇƓƓş�ĐĞůŬŽǀĠ�ŵŶŽǎƐƚǀş�ƉŽůǇĨĞŶŽůƽ�ďǇůŽ�ŶĂŵĢƎĞŶŽ�Ƶ�ŬůŽŶƵ�PER 12 a ECU 
ϰϬ͕�ŶĞũŶŝǎƓş�ŚŽĚŶŽƚǇ�ƉĂŬ�Ƶ���h�ϰϰ�Ă�W�Z�ϬϮ͘� 
 

x ,ǇƉŽƚĠǌĂ�ē͘�ϰ�ͣ�ǆŝƐƚƵũĞ�ǌĄǀŝƐůŽƐƚ�ŵĞǌŝ�ĐĞůŬŽǀǉŵ�ŵŶŽǎƐƚǀşŵ�ƉŽůǇĨĞŶŽůƽ�Ă�ĂŶƚŝŽǆŝĚĂēŶş�
aktivitou͞ byla potvrzena. BylŽ�ǌũŝƓƚĢŶŽ͕�ǎĞ za ǀǇŬĂǌƵũşĐş ĂŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚƵ�ŽĚƉŽǀşĚĄ�
ƉƎşƚŽŵŶŽƐƚ�ƉŽůǇĨĞŶŽůƽ a to z 32,8 %.    
 

Z ƉƌŽǀĞĚĞŶǉĐŚ� ĂŶĂůǉǌ� ďǇůŽ� ǌũŝƓƚĢŶŽ͕� ǎĞ� ũĂŬŽŶ� ŽďƐĂŚƵũĞ� ĂŶƚŝŽǆŝĚĂēŶĢ� ƉƽƐŽďşĐş� ůĄƚŬǇ�
v ƌĞůĂƚŝǀŶĢ�ǀǇƐŽŬĠŵ�ŵŶŽǎƐƚǀş͕�ƐƌŽǀŶĂƚĞůŶĠ s ƚƌĂĚŝēŶşŵŝ�ďǇůŝŶĂŵŝ͕�ŬƚĞƌĠ�ƐĞ�ƚĂŬĠ�ǀǇƵǎşǀĂũş�ƉƌŽ�
ƉƎşƉƌĂǀƵ�ůĠēŝǀǉĐŚ�ēĂũƽ. Jakon ũĞ�ƌŽƐƚůŝŶĂ�ďŽŚĂƚĄ�ŶĂ�ǌĚƌĂǀş�ƉƌŽƐƉĢƓŶĠ�ůĄƚŬǇ�Ă�ǌ ƚŽŚŽƚŽ�ĚƽǀŽĚƵ�
si ǌĂƐůŽƵǎş�ďǉƚ�i naĚĄůĞ ƉƎĞĚŵĢƚĞŵ�ǌŬŽƵŵĄŶş͘� 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

48 

8 >ŝƚĞƌĂƚƵƌĂ 

�ǇďĂƌ�D:͕�^ĄŶĐŚĞǌ�ZŝĞƌĂ��E͕�'ƌĂƵ��͕�^ĄŶĐŚĞǌ�^^͘�ϮϬϬϭ͘�,ǇƉŽŐůǇĐĞŵŝĐ�ĞĨĨĞĐƚ�ŽĨ�ƚŚĞ�ǁĂƚĞƌ�ĞǆƚƌĂĐƚ�ŽĨ�
Smallantus sonchifolius (yacon) leaves in normal and diabetic rats. Journal of 
Ethnopharmacology 74:125ʹ132. 

 
Biazon A et al. 2016. The in Vitro Antioxidant Capacities of Hydroalcoholic Extracts from Roots 

and Leaves of Smallanthus sonchifolius (Yacon) Do Not Correlate with Their in Vivo 
Antioxidant Action in Diabetic Rats. Journal of Biosciences and Medicines 04:15ʹ27. 

 
�ŝďĂƐ��ŽŶĞƚ�D�͕�DĞƐŽŶ�K͕�ĚĞ�DŽƌĞŶŽ�ĚĞ�>Ğ�ůĂŶĐ��͕��ŽŐŝ���͕��ŚĂǀĞƐ�̂ ͕�<ŽƌƚƐĂƌǌ��͕�'ƌĂƵ��͕�WĞƌĚŝŐſŶ�

G. 2010. Prebiotic effect of yacon (Smallanthus sonchifolius) on intestinal mucosa using 
a mouse model. Food and Agricultural Immunology 21:175ʹ189. Taylor & Francis. 

 
Blainski A, Lopes GC, De Mello JCP. 2013. Application and Analysis of the Folin Ciocalteu Method 

for the Determination of the Total Phenolic Content from Limonium Brasiliense L. Molecules 
18:6852ʹ6865. Multidisciplinary Digital Publishing Institute. 

 
Contreras-WƵĞŶƚĞƐ� E͕� �ůǀşǌ-Amador A. 2020. Hypoglycaemic Property of Yacon (Smallanthus 

sonchifolius (Poepp. and Hendl.) H. Robinson): A Review. Pharmacognosy Reviews 14:37ʹ44. 
 
�ŚŽƋƵĞ��ĞůŐĂĚŽ�'d͕�ĚĂ�̂ ŝůǀĂ��ƵŶŚĂ�dĂŵĂƐŚŝƌŽ�tD͕�DĂƌſƐƚŝĐĂ�:ƵŶŝŽƌ�DZ͕�WĂƐƚŽƌĞ�'D͘�ϮϬϭϯ͘�zĂĐŽŶ�

(Smallanthus sonchifolius): A Functional Food. Plant Foods for Human Nutrition 68:222ʹ228. 
 
�ŚƌƉŽǀĄ� �͕� <ŽƵƎŝŵƐŬĄ� >͕� 'ŽƌĚŽŶ�D,͕� ,ĞƎŵĂŶŽǀĄ� s͕� ZŽƵďşēŬŽǀĄ� /͕� WĄŶĞŬ� :͘� ϮϬϭϬ͘� �ŶƚŝŽǆŝĚĂŶƚ�

Activity of Selected Phenols and Herbs Used in Diets for Medical Conditions. Czech J. Food Sci. 
28:9. 

 
Cory H, Passarelli S, Szeto J, Tamez M, Mattei J. 2018. The Role of Polyphenols in Human Health 

and Food Systems: A Mini-Review. Frontiers in Nutrition 5:87. 
 
Cruz PN, Fetzer DL, do Amaral W, de Andrade EF, Corazza ML, Masson ML. 2019. Antioxidant 

activity and fatty acid profile of yacon leaves extracts obtained by supercritical CO2 + ethanol 
solvent. The Journal of Supercritical Fluids 146:55ʹ64. 

 
Cruz PN, Lima Reis PMC, Ferreira SRS, Masson ML, Corazza ML. 2020. Encapsulation of yacon 

(Smallanthus sonchifolius) leaf extract by supercritical fluid extraction of emulsions. The 
Journal of Supercritical Fluids 160:104815. 

 
Dalle-Donne I, Rossi R, Colombo R, Giustarini D, Milzani A. 2006. Biomarkers of oxidative damage 

in human disease. Clinical Chemistry 52:601ʹ623. 



 

49 

de Almeida Paula HA, Abranches MV, de Luces Fortes Ferreira CL. 2015. Yacon (Smallanthus 
Sonchifolius): A Food with Multiple Functions. Critical Reviews in Food Science and Nutrition 
55:32ʹ40. Taylor & Francis. 

 
de Andrade EF, Leone R de S, Ellendersen LN, Masson ML. 2014. Phenolic profile and antioxidant 

activity of extracts of leaves and flowers of yacon (Smallanthus sonchifolius). Industrial Crops 
and Products 62:499ʹ506. 

 
de Moura NA, Caetano BFR, Sivieri K, Urbano LH, Cabello C, Rodrigues MAM, Barbisan LF. 2012. 

Protective effects of yacon (Smallanthus sonchifolius) intake on experimental colon 
carcinogenesis. Food and Chemical Toxicology 50:2902ʹ2910. 

 
Dos Santos KC et al. 2017. Yacon (Smallanthus sonchifolius) Leaf Extract Attenuates Hyperglycemia 

and Skeletal Muscle Oxidative Stress and Inflammation in Diabetic Rats. Evidence-Based 
Complementary and Alternative Medicine: eCAM 2017:6418048. 

 
Dostert N, Roque J, Cano A, La Torre MI. Weigend M. 2009. Factsheet ʹ �ŽƚĂŶŝĐĂů��ĂƚĂ͗�zĂĐſŶ�ʹ 

Smallanthus sonchifolius (Poepp.) H. Rob. PrŽũĞĐƚ�WĞƌƷďŝŽĚŝǀĞƌƐŽ�ʹ PBD 1-15. 
 
�ƌƂŐĞ�t͘�ϮϬϬϮ͘�&ƌĞĞ�ZĂĚŝĐĂůƐ�ŝŶ�ƚŚĞ�WŚǇƐŝŽůŽŐŝĐĂů��ŽŶƚƌŽů of Cell Function. Physiological Reviews 

82:47ʹ95. American Physiological Society. 
 
&ĞƌŶĄŶĚĞǌ���͕�sŝĞŚŵĂŶŶŽǀĄ /͕�>ĂĐŚŵĂŶ�:͕�,ĂŵŽƵǌ�<͕�WƵůŬƌĄďĞŬ�:͕��ƌƵŶĞƌŽǀĄ�>͘�ϮϬϭϬ͘�EĞƚƌĂĚŝēŶş�

plodiny pro diabetiky. Grada Publishing, Praha.  
 
Ferraz AP, Garcia J, Costa M, Silva CC, Gregolin C, Rizzi P, Hasimoto F, Ronchi C, Carolo dos Santos 

K, Correa C. 2020. Yacon (Smallanthus sonchifolius) use as an antioxidant in diabetes. Page 
379. 

 
Ferreira BMR, Dagostin JLA, Andrade EF de, Takashina TA, Ellendersen L de SN, Masson ML. 2019. 

Relationship Between Parameters of Development and Functional Compounds of Yacon 
Leaves. Brazilian Archives of Biology and Technology 62͘�/ŶƐƚŝƚƵƚŽ�ĚĞ�dĞĐŶŽůŽŐŝĂ�ĚŽ�WĂƌĂŶĄ�- 
Tecpar.  

 
'ĞŶƚĂ�^�͕��ĂďƌĞƌĂ�tD͕�DĞƌĐĂĚŽ�D/͕�'ƌĂƵ��͕��ĂƚĂůĄŶ���͕�^ĄŶĐŚĞǌ�^^͘�ϮϬϭϬ͘�,ǇƉŽŐůǇĐĞŵŝĐ�ĂĐƚŝǀŝƚǇ�

of leaf organic extracts from Smallanthus sonchifolius: Constituents of the most active 
fractions. Chemico-Biological Interactions 185:143ʹ152. 

 
William Whitson. 2014. Yacon (Smallanthus sonchifolius). Cultivariable. Available from 

https://www.cultivariable.com/instructions/andean-roots-tubers/how-to-grow-yacon/ 
(accessed November 24, 2021). 

 

https://www.cultivariable.com/instructions/andean-roots-tubers/how-to-grow-yacon/


 

50 

,Ăďŝď� E�͕� ,ŽŶŽƌĠ� ^D͕� 'ĞŶƚĂ� ^�͕� ^ĄŶĐŚĞǌ� ^^͘� ϮϬϭϭ͘� ,ǇƉŽůŝƉŝĚĞŵŝĐ� ĞĨĨĞĐƚ� ŽĨ� ^ŵĂůůĂŶƚŚƵƐ�
sonchifolius (yacon) roots on diabetic rats: biochemical approach. Chemico-Biological 
Interactions 194:31ʹ39. 

 
Hermann M, Heller J. 1997. Andean roots and tubers: Ahipa, arracacha, maca and yacon. IPK, 

Gatersleben/IPGRI, Rome, Italy.  
 
,ĞƌŶĄŶĚĞǌ-ZŽĚƌşŐƵĞǌ� W͕� �ĂƋƵĞƌŽ� >W͕� >ĂƌƌŽƚĂ HR. 2019. Chapter 14 - Flavonoids: Potential 

Therapeutic Agents by Their Antioxidant Capacity. Pages 265ʹ288 in Campos MRS, editor. 
Bioactive Compounds. Woodhead Publishing. 

 
,ŽŶŽƌĠ�^͕�'ĞŶƚĂ�^͕�^ĂŶĐŚĞǌ�^͘�ϮϬϭϱ͘�^ŵĂůůĂŶƚŚƵƐ�ƐŽŶĐŚŝĨŽůŝƵƐ�;zĂĐŽŶͿ�ůĞĂǀĞƐ͗�ĂŶ�emerging source 

of compounds for diabetes management. Journal of Research in Biology 5:21ʹ42. 
 
,ŽƌŽǀĄ�'͘�ϮϬϬϵ͘�,ŽĚŶŽĐĞŶş�ŐĞŶĞƚŝĐŬĠŚŽ�ŵĂƚĞŝĄůƵ�ũĂŬŽŶƵ�ƉŽŵŽĐş�ŵĞǌŝŶĄƌŽĚŶşĐŚ�ŵŽƌĨŽůŽŐŝĐŬǉĐŚ�

ĚĞƐŬƌŝƉƚŽƌƽ͘��ĞƐŬĄ�ǌĞŵĢĚĢůƐŬĄ�ƵŶŝǀĞƌǌŝƚĂ�ǀ Praze, Praha.  
 
Hudz N, YezeƌƐŬĂ�K͕�^ŚĂŶĂŝĚĂ�D͕�^ĞĚůĄēŬŽǀĄ�s,͕�tŝĞĐǌŽƌĞŬ�WW͘�ϮϬϭϵ͘��ƉƉůŝĐĂƚŝŽŶ�ŽĨ� ƚŚĞ�&ŽůŝŶ-

Ciocalteu method to the evaluation of Salvia sclarea extracts. Pharmacia 66:209ʹ215. 
Bulgarian Pharmaceutical Scientific Society. 

 
Ighodaro OM, Akinloye OA. 2018. First line defence antioxidants-superoxide dismutase (SOD), 

catalase (CAT) and glutathione peroxidase (GPX): Their fundamental role in the entire 
antioxidant defence grid. Alexandria Journal of Medicine 54:287ʹ293. 

 
/ůůĠƓ�>͕�EŽǀĂŬ�:͕�&ĞƌŶĄŶĚĞǌ��͘�ϮϬϭϵ͘�:ĂŬŽŶ�ʹ ƉůŽĚŝŶĂ�ǌ�ƌşƓĞ�/ŶŬŽǀ͘�'ĂƌŵŽŶĚ�EŝƚƌĂ͕�EŝƚƌĂ͘ 
 
Jamshidi-kia F, Wibowo JP, Elachouri M, Masumi R, Salehifard-Jouneghani A, Abolhasanzadeh Z, 

Lorigooini Z. 2020. Battle between plants as antioxidants with free radicals in human body. 
Journal of Herbmed Pharmacology 9:191ʹ199. Shahrekord University of Medical Sciences. 

 
:ƽǌů�D͕��ůǌŶĞƌ�W͘�ϮϬϭϰ͘�WĢƐƚŽǀĄŶş�ŽŬŽƉĂŶŝŶ͘�DĞŶĚĞůŽǀĂ�ƵŶŝǀĞƌǌŝƚĂ�ǀ��ƌŶĢ͕��ƌŶŽ͘ 
 
Khajehei F, Merkt N, Claupein W, Graeff-Hoenninger S. 2018. Yacon (Smallanthus sonchifolius 

Poepp. & Endl.) as a Novel Source of Health Promoting Compounds: Antioxidant Activity, 
Phytochemicals and Sugar Content in Flesh, Peel, and Whole Tubers of Seven Cultivars. 
Molecules (Basel, Switzerland) 23:E278. 

 
Khajehei F, Niakousari M, Seidi Damyeh M, Merkt N, Claupein W, Graeff-Hoenninger S. 2017. 

Impact of Ohmic-Assisted Decoction on Bioactive Components Extracted from Yacon 



 

51 

(Smallanthus sonchifolius Poepp.) Leaves: Comparison with Conventional Decoction. 
Molecules 22:2043. Multidisciplinary Digital Publishing Institute. 

 
Kunwar A, Priyadarsini I. 2011. Free radicals, oxidative stress and importance of antioxidants in 

human health. J. Med. Allied Sci. 1:53ʹ60. 
 
>ĂĐŚŵĂŶ�:͕�&ĞƌŶĄŶĚĞǌ��͕��ƵĚũĂŬ�:͘�ϮϬϬϰ͘�^ĂĐĐŚĂƌŝĚĞƐ�ŽĨ�ǇĂĐŽŶ�;^ŵĂůůĂŶƚŚƵƐ�ƐŽŶĐŚŝĨŽůŝƵƐ�;WŽĞƉƉ͘�Ğƚ�

Endl.) H. Robinson) tubers and rhizomes and factors affecting their content. Plant, Soil and 
Environment 50. 

 
>ĂĐŚŵĂŶ� :͕� &ĞƌŶĄŶĚĞǌ� �͕� KƌƐĄŬ� D͘� ϮϬϬϯ͘� zĂĐŽŶ� ΀^ŵĂůůĂŶƚŚƵƐ� ƐŽŶĐŚŝĨŽůŝĂ� ;WŽĞƉƉ͘� Ğƚ� �ŶĚů͘Ϳ� ,͘�

Robinson] chemical composition and use - A review. Plant, Soil and Environment 49. 
 
>ĂĐŚŵĂŶ�:͕�&ĞƌŶĄŶĚĞǌ���͕�sŝĞŚŵĂŶŶŽǀĄ�/͕�aƵůĐ�D͕��ĞƉŬŽǀĄ�W͘�ϮϬϬϳ͘�dŽƚĂů�ƉŚĞŶŽůŝĐ�ĐŽŶƚĞŶƚ�ŽĨ�ǇĂĐŽŶ�

(Smallanthus sonchifolius) rhizomes, leaves, and roots affected by genotype. New Zealand 
Journal of Crop and Horticultural Science 35:117ʹ123. Taylor & Francis. 

 
>ĞďĞĚĂ� �͕� /ǀĂŶĂ� �͕� sĂůĞŶƚŽǀĄ� <͕� 'ĂƐŵĂŶŽǀĂ� E͕� �ǌŝĞĐŚĐŝĂƌŬŽǀĂ� D͕� hůƌŝĐŚŽǀĂ� :͘� ϮϬϬϴ͘� zĂĐŽŶ�

(Smallanthus sonchifolius) - A traditional crop of Andean Indians as a challenge for the future 
- The news about biological variation and chemical substances content. Acta Horticulturae 
765:127ʹ136. 

 
Lin D et al. 2016. An Overview of Plant Phenolic Compounds and Their Importance in Human 

Nutrition and Management of Type 2 Diabetes. Molecules 21:1374. Multidisciplinary Digital 
Publishing Institute. 

 
Lobo V, Patil A, Phatak A, Chandra N. 2010. Free radicals, antioxidants and functional foods: Impact 

on human health. Pharmacognosy Reviews 4:118ʹ126. 
 
Lock O, Perez E, Villar M, Flores D, Rojas R. 2016. Bioactive Compounds from Plants Used in 

Peruvian Traditional Medicine. Natural Product Communications 11:315-337.  
 
Nagalievska M, Sabadashka M, Sybirna N. 2020. Red Wine and Yacon as a Source of Bioactive 

Compounds with Antidiabetic and Antioxidant Potential. Alternative Medicine-Update. 
IntechOpen.  

 
Ojansivu I, Ferreira CL, Salminen S. 2011. Yacon, a new source of prebiotic oligosaccharides with 

a history of safe use. Trends in Food Science & Technology 22:40ʹ46. 
 
Panche AN, Diwan AD, Chandra SR. 2016. Flavonoids: an overview. Journal of Nutritional Science 

5. Cambridge University Press.  



 

52 

Pandey KB, Rizvi SI. 2009. Plant Polyphenols as Dietary Antioxidants in Human Health and Disease. 
Oxidative Medicine and Cellular Longevity 2:270ʹ278. Hindawi. 

 
Peirce P. 2021. Crisp yacon tastes like jicama and you can grow it right now in the Bay Area. 

Available from https://www.sfchronicle.com/food/article/Crisp-yacon-tastes-like-jicama-
and-you-can-grow-15874401.php (accessed November 27, 2021). 

 
Pham-Huy LA, He H, Pham-Huy C. 2008. Free Radicals, Antioxidants in Disease and Health. 

International Journal of Biomedical Science 4:89-96. 
 
Pizzino G, Irrera N, Cucinotta M, Pallio G, Mannino F, Arcoraci V, Squadrito F, Altavilla D, Bitto A. 

2017. Oxidative Stress: Harms and Benefits for Human Health. Oxidative Medicine and Cellular 
Longevity 2017:e8416763. Hindawi. 

 
ZƵďĞŶ͘�ϮϬϭϲ͘�zĂĐſŶ�;^ŵĂůůĂŶƚŚƵƐ�ƐŽŶĐŚŝĨŽůŝƵƐͿ͗��ĞƐĐƌŝƉƚŝſŶ�Ǉ�ĐƵůƚŝǀŽ͘�&ůŽƌ�ĚĞ�WůĂŶƚĂ͘��ǀĂŝůĂďůĞ�ĨƌŽŵ�

https://www.flordeplanta.com.ar/huerta/yacon-smallanthus-sonchifolius-descripcion-y-
cultivo/ (accessed November 27, 2021).  

 
Russo D, Malafronte N, Frescura D, Imbrenda G, Faraone I, Milella L, Fernandez E, De Tommasi N. 

2015a. Antioxidant activities and quali-quantitative analysis of different Smallanthus 
sonchifolius [(Poepp. and Endl.) H. Robinson] landrace extracts. Natural Product Research 
29:1673ʹ1677. Taylor & Francis. 

 
Russo D, ValĞŶƚĆŽ� W͕� �ŶĚƌĂĚĞ� W�͕� &ĞƌŶĂŶĚĞǌ� ��͕� DŝůĞůůĂ� >͘� ϮϬϭϱb. Evaluation of Antioxidant, 

Antidiabetic and Anticholinesterase Activities of Smallanthus sonchifolius Landraces and 
Correlation with Their Phytochemical Profiles. International Journal of Molecular Sciences 
16:17696ʹ17718. Multidisciplinary Digital Publishing Institute. 

 
Santos-^ĄŶĐŚĞǌ� E&͕� ^ĂůĂƐ-Coronado R, Villanueva-�ĂŹŽŶŐŽ� �͕� ,ĞƌŶĄŶĚĞǌ-Carlos B. 2019. 

Antioxidant Compounds and Their Antioxidant Mechanism. Antioxidants. IntechOpen. 
 
Saxena M, Saxena DJ, Pradhan DA. 2012. Flavonoids and phenolic acids as antioxidants in plants 

and human health. International Journal of Pharmaceutical Sciences Review and 
Research 16:130-134.  

 
Shahidi F, Zhong Y. 2010. Novel antioxidants in food quality preservation and health promotion. 

European Journal of Lipid Science and Technology 112:930ʹ940. 
 
^ŝŵŽŶŽǀƐŬĂ��͕�sŽǀŬ�/͕��ŶĚƌĞŶƐĞŬ�^͕�sĂůĞŶƚŽǀĄ�<͕�hůƌŝĐŚŽǀĄ�:͘�ϮϬϬϯ͘�/ŶǀĞƐƚŝŐĂƚŝŽŶ�ŽĨ�ƉŚĞŶŽůŝĐ�ĂĐŝĚƐ�

in yacon (Smallanthus sonchifolius) leaves and tubers. Journal of Chromatography. A 1016:89ʹ
98. 

https://www.sfchronicle.com/food/article/Crisp-yacon-tastes-like-jicama-and-you-can-grow-15874401.php
https://www.sfchronicle.com/food/article/Crisp-yacon-tastes-like-jicama-and-you-can-grow-15874401.php


 

53 

Singleton VL, Orthofer R, Lamuela-ZĂǀĞŶƚſƐ�Z͘�ϭϵϵϵ͘��ŶĂůǇƐŝƐ�ŽĨ�ƚŽƚĂů�ƉŚĞŶŽůƐ�ĂŶĚ�ŽƚŚĞƌ�ŽǆŝĚĂƚŝŽŶ�
substrates and antioxidants by means of Folin-Ciocalteu reagent. 

 
^ƚƌĂƚŝů�W͕�<ƵďĄŸ�s͘�ϮϬϭϴ͘�ZĞĂŬƚŝǀŶş�ŬǇƐůşŬŽǀĠ�ƌĂĚŝŬĄůǇ͕�ƉƎşƌŽĚŶş�antioxidanty a ũĞũŝĐŚ�ǌĚƌĂǀŽƚŶş�ƷēŝŶŬǇ͘�

Ϯ�d,�d�͘��ĞƐŬǉ�dĢƓşŶ͘ 
 
Sugahara S et al. 2015. Antioxidant Effects of Herbal Tea Leaves from Yacon (Smallanthus 

sonchifolius) on Multiple Free Radical and Reducing Power Assays, Especially on Different 
Superoxide Anion Radical Generation Systems. Journal of Food Science 80:C2420ʹC2429. 

 
^ǀŽďŽĚŽǀĄ��͕��ǀŽƎĄŬŽǀĄ��͕��ĞƉŬŽǀĄ�W,͕�sŝĞŚŵĂŶŶŽǀĄ� /͕�,ĂǀůşēŬŽǀĄ�>͕��ƵƐŝŵĂŵĂŶŝ��&͕�ZƵƐƐŽ��͕�

Meza Zela G. 2013. Genetic diversity of yacon (Smallanthus sonchifolius (Poepp. & Endl.) H. 
Robinson) and its wild relatives as revealed by ISSR markers. Biochemical Systematics and 
Ecology 50:383ʹ389. 

 
aƚşƉĞŬ�^�Ğƚ�Ăů͘�ϮϬϬϬ͘��ŶƚŝŽǆŝĚĂŶƚǇ�Ă�ǀŽůŶĠ�ƌĂĚŝŬĄůǇ�ǀĞ�ǌĚƌĂǀş�Ă�ǀ nemoci. Grada Publishing, Praha. 
 
Ueda Y, Apiphuwasukcharoen N, Tsutsumi S, Matsuda Y, Areekul V, Yasuda S. 2019a. Optimization 

of Hot-water Extraction of Dried Yacon Herbal Tea Leaves: Enhanced Antioxidant Activities 
and Total Phenolic Content by Response Surface Methodology. Food Science and Technology 
Research 25:131ʹ139. Japanese Society for Food Science and Technology. 

 
Ueda Y, Matsuda Y, Murata T, Hoshi Y, Kabata K, Ono M, Kinoshita H, Igoshi K, Yasuda S. 2019b. 

Increased phenolic content and antioxidant capacity of the heated leaves of yacon 
(Smallanthus sonchifolius). Bioscience, Biotechnology, and Biochemistry 83:2288ʹ2297. 

 
Valentova K, Frcek J, Ulrichova J. 2001. Yacon (Smallanthus sonchifolius) and Maca (Lepidium 

meyenii), Traditional Andean Crops as New Functional Foods on the European Market. 
ChemicŬĠ�ůŝƐƚǇ�95.  

 
sĂůĞŶƚŽǀĄ�<͕�>ĞďĞĚĂ��͕��ŽůĞǎĂůŽǀĄ�/͕�:ŝƌŽǀƐŬǉ��͕�^ŝŵŽŶŽǀƐŬĂ��͕�sŽǀŬ�/͕�<ŽƐŝŶĂ�W͕�'ĂƐŵĂŶŽǀĄ�E͕�

�ǌŝĞĐŚĐŝĂƌŬŽǀĄ�D͕�hůƌŝĐŚŽǀĄ�:͘�ϮϬϬϲ͘�dŚĞ��ŝŽůŽŐŝĐĂů�ĂŶĚ��ŚĞŵŝĐĂů�sĂƌŝĂďŝůŝƚǇ�ŽĨ�zĂĐŽŶ͘�
Journal of Agricultural and Food Chemistry 54:1347ʹ1352. American Chemical Society. 

 
sĂůĞŶƚŽǀĄ� <͕� hůƌŝĐŚŽǀĄ� :͘� ϮϬϬϯ͘� ^ŵĂůůĂŶƚŚƵƐ� ƐŽŶĐŚŝĨŽůŝƵƐ� ĂŶĚ� >ĞƉŝĚŝƵŵ� ŵĞǇĞŶŝŝ� - prospective 

Andean crops for the prevention of chronic diseases. Biomedical Papers 147:119ʹ130. 
 
Wagner M, Kamp L, Graeff-,ƂŶŶŝŶŐĞƌ� ^͕� >ĞǁĂŶĚŽǁƐŬŝ� /͘� Ϯ019. Environmental and Economic 

Performance of Yacon (Smallanthus sonchifolius) Cultivated for Fructooligosaccharide 
Production. Sustainability 11:4581. Multidisciplinary Digital Publishing Institute. 

 
tŽũĚǇųŽ��͕�KƐǌŵŝĂŷƐŬŝ� :͕��ǌĞŵĞƌǇƐ�Z͘�ϮϬϬϳ͘��ŶƚŝŽǆŝĚĂŶƚ activity and phenolic compounds in 32 

selected herbs. Food Chemistry 105:940ʹ949. 



 

54 

Yan MR, Welch R, Rush EC, Xiang X, Wang X. 2019. A Sustainable Wholesome Foodstuff; Health 
Effects and Potential Dietotherapy Applications of Yacon. Nutrients 11:2632. Multidisciplinary 
Digital Publishing Institute. 

 
�ĂũşēŬŽǀĄ�<͘� ϮϬϭϮ͘��ŶƚŝŽǆŝĚĂēŶş� Ă� ĂŶƚŝŵŝŬƌŽďŝĄůŶş� ƷēŝŶŬǇ� ůŝƐƚƽ� ũĂŬŽŶƵ͘�hŶŝǀĞƌǌŝƚĂ� dŽŵĄƓĞ��Ăƚŝ� ǀĞ�

�ůşŶĢ͕��ůşŶ͘� 
  



 

55 

9 ^ĞǌŶĂŵ�ƉŽƵǎŝƚǉĐŚ�ǌŬƌĂƚĞŬ�Ă�ƐǇŵďŽůƽ 

 
AAE   �ƐŬŽƌďŽǀĄ�ŬǇƐĞůŝŶĂ 
ANOVA  �ŶĂůǉǌĂ�rozptylu (Analysis of variance) 
CIP   DĞǌŝŶĄƌŽĚŶş�ďƌĂŵďŽƌĄƎƐŬĠ�ĐĞŶƚƌƵŵ 
��h   �ĞƐŬĄ�ǌĞŵĢĚĢůƐŬĄ�ƵŶŝǀĞƌǌŝƚĂ 
DNA   �ĞŽǆǇƌŝďŽŶƵŬůĞŽǀĄ�ŬǇƐĞůŝŶĂ 
DPPH   2,2-difenyl-1-pikrylhydrazyl 
EC50   jēŝŶŶĄ�ŬŽŶĐĞŶƚƌĂĐĞ 
ES   EvropskĄ ƐƉŽůĞēĞŶƐƚǀş 
F-��ēŝŶŝĚůŽ  Foli-Ciocalteuovo ēŝŶŝĚůŽ 
FDA   jƎĂĚ�ƉƌŽ�ŬŽŶƚƌŽůƵ�ƉŽƚƌĂǀŝŶ�Ă�ůĠēŝǀ�;&ŽŽĚ�ĂŶĚ��ƌƵŐ��ĚŵŝŶŝƐƚƌĂƚŝŽŶͿ 
FOS   Fruktooligosacharidy 
FOSHU PŽƚƌĂǀŝŶǇ�ƵƌēĞŶĠ�ŬĞ�ƐƉĞĐŝĨŝĐŬĠŵƵ�ǌĚƌĂǀŽƚŶşŵƵ�ƉŽƵǎŝƚş (Foods for 

Specified Helath Uses) 
FRAP   Ferric Reducting Antioxidant Power 
GAE   GallovĄ�ŬǇƐĞůŝŶĂ 
GRAS   sƓĞŽďĞĐŶĢ�ƉŽǀĂǎŽǀĂŶǉ�ǌĂ�ďĞǌƉĞēŶǉ�;'ĞŶĞƌĂůůǇ�ZĞĐŽŐŶŝǌĞĚ�ĂƐ�^ĂĨĞͿ 
ORAC   Oxygen Radical Absorbance Capacity 
PRTA-UNC  sǉǌŬƵŵŶǉ�ƉƌŽũĞŬƚ�ĂŶĚƐŬǉĐŚ�ŽŬŽƉĂŶŝŶ�ŶĂ�EĄƌŽĚŶş�ƵŶŝǀĞƌǌŝƚĢ�ǀ�

Cajamarce 
RNS   ZĞĂŬƚŝǀŶş�ĨŽƌŵǇ�ĚƵƐşŬƵ 
ROS   ZĞĂŬƚŝǀŶş�ĨŽƌŵǇ�ŬǇƐůşŬƵ 
RHS Colour Chart Royal Horticultural Society Colour Charts 
SFE   ^ƵƉĞƌŬƌŝƚŝĐŬĄ�ĨůƵŝĚŶş�ĞǆƚƌĂŬĐĞ�;^ŽůŝĚ�WŚĂƐĞ��ǆƚƌĂĐƚŝŽŶͿ 
TAEC   Trolox equivalent antioxidant capacity 
UNSACC  EĄƌŽĚŶş�ƵŶŝǀĞƌǌŝƚĂ�^ĂŶ��ŶƚŽŶŝŽ��ďĂĚ�ĚĞů��ƵǌĐŽ 
USA   ^ƉŽũĞŶĠ�ƐƚĄƚǇ�ĂŵĞƌŝĐŬĠ�;hŶŝƚĞĚ�^ƚĂƚĞƐ�ŽĨ��ŵĞƌŝĐa) 
 
 



 

I 

10 ^ĂŵŽƐƚĂƚŶĠ�ƉƎşůŽŚǇ 

WƎşůŽŚĂ�/ - dƵŬĞǇƽǀ�ƚĞƐƚ�ƉƌŽ�ŚŽĚŶŽĐĞŶş�ƌŽǌĚşůƽ�mezi ĐĞůŬŽǀǉŵŝ�obsahy ƉŽůǇĨĞŶŽůƽ 

Klony jakonu KďƐĂŚ�ĐĞůŬŽǀǉĐŚ�ƉŽůǇĨĞŶŽůƽ�;ŵŐ�
GAE/g) - ƉƌƽŵĢƌ ZŽǌĚşůǇ 

ECU 44 7,31 a 
PER 02 9,21 a b 
PER 01 9,76 a b 
BOL 22 10,33 a b c 
BOL 24 10,75 a b c 
PER 07 11,51 a b c 
BOL 21 11,96 a b c 
PER 10 12,18 a b c 
ECU 43 12,32 a b c 
PER 15 12,93 a b c 
ECU 41 13,20 a b c 
PER 05 14,32 a b c d 
PER 09 14,57 a b c d 
PER 03 15,34 a b c d 
BOL 23 16,10 a b c d 
PER 11 16,69 a b c d e 
PER 08 17,69 a b c d e 
PER 14 18,40 a b c d e 
ECU 40 19,80 a b c d e 
ECU 42 20,31 a b c d e 
PER 06 20,68 a b c d e 
BOL 20 25,29    b c d e 
PER 04 26,53       c d e 
PER 12 30,71          d e 
PER 13 33,09             e 

 
sǇƐǀĢƚůŝǀŬǇ� Ŭ tabulce: ZƽǌŶĄ� ƉşƐŵĞŶĂ� ǀĞ� ƐůŽƵƉĐŝ� ͣZŽǌĚşůǇ͞� ǌŶĄǌŽƌŸƵũş� ƐƚĂƚŝƐƚŝĐŬǇ� ǀǉǌŶĂŵŶĠ�
ƌŽǌĚşůǇ�ŵĞǌŝ�ŽďƐĂŚǇ�ĐĞůŬŽǀǉĐŚ�ƉŽůǇĨĞŶŽůƽ�;ƉƎŝ�Ɖ�ট�Ϭ͕ϬϱͿ͘�<ůŽŶǇ͕�ŬƚĞƌĠ�ũƐŽƵ�ŽǌŶĂēĞŶǇ�ƐƚĞũŶǉŵŝ�
ƉşƐŵĞŶǇ�ƐĞ�ŽĚ�ƐĞďĞ�statisticky ǀǉǌŶĂŵŶĢ�ŶĞůŝƓş͘ 
 
 
 
 
 
 
 
 
 



 

II 

WƎşůŽŚĂ�// ʹ dƵŬĞǇƽǀ ƚĞƐƚ�ƉƌŽ�ŚŽĚŶŽĐĞŶş�ƌŽǌĚşůƽ�ĂŶƚŝŽǆŝĚĂēŶşĐŚ�ĂŬƚŝǀŝƚ�ůŝƐƚƽ 

Klony jakonu �ŶƚŝŽǆŝĚĂēŶş�ĂŬƚŝǀŝƚĂ�;ŵŐͬŐͿ�- ƉƌƽŵĢƌŶĠ�
hodnoty ZŽǌĚşůǇ 

ECU 44 12,11 a 
PER 02 12,73 a 
PER 15 19,70 b 
PER 01 20,31 b 
PER 11 21,02 b 
BOL 21 22,36 b 
PER 07 22,46 b 
PER 05 27,00 c 
PER 06 28,63 c 
PER 14 30,06    c d 
PER 03 30,60    c d 
PER 10 32,59    d e 
BOL 22 35,01   e f 
PER 13 38,25    f g 
PER 08 38,49    f g 
PER 09 39,80 g 
BOL 24 41,91     g h 
ECU 41 44,38    h i 
BOL 20 47,18 i 
PER 04 54,47 j 
ECU 42 55,93    j k 
ECU 43 56,78    j k 
BOL 23 58,35 k 
ECU 40 64,58 l 
PER 12 68,36 l 
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