
Figure 3. Microwave apparatus Etos X 
for the isolation of volatile compounds

45th FEBS - The Biochemistry Global Summit
09.- 14. July 2022., Lisbon

Green extracting as a contribution to sustainability: the case of Veronica officinalis L.

Marija Nazlić1, Dario Kremer2, Mirko Ruščić1, Željana Fredotović1, Valerija Dunkić1

1 Department of Biology, Faculty of Science, University of Split, Ruđera Boškovića 33, HR-21000 Split, Croatia, E-mail: mnazlic@pmfst.hr, 
  dunkic@pmfst.hr; mrus@pmfst.hr; zfredotov@pmfst.hr
2
 Faculty of Pharmacy and Biochemistry, University of Zagreb, Ante Kovačića 1, Zagreb, E-mail: dkremer@pharma.hr  

 

The genus Veronica L. (speedwell) from family Plantaginaceae includes about 500 species 
distributed  slightly more over  the Northern Hemisphere [1].  The most representatives of 
the genus Veronica grow in areas with a Mediterranean climate (Fig.1a), from the sea level 
to high alpine regions [2].  It is precisely because of  the phytochemical constituents of the 
studied species, that V. officinalis L. (Fig.1b) is used in the traditional medicine.  
New  methods for  the extraction of free volatile compounds (FVCs)  are being introduced 
because  future use of these  compounds will require  greener  solutions  that consume less 
energy and water in the extraction processes. 
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In the obtained HD oil extract, β-ionone (18.11%) and hexadecanoic acid  (13.21 %) 
are the most abundant components. The most abundant compounds identified in the 
oil portion isolated by ME were also hexadecanoic acid (12.40%) and 3-hexen-1-ol 
(22.04 %).   This  species  is  commonly  used  in  herbal  tea,   so  the presence  of 
3-hexen-1-ol was expected since this compound is widely present in fresh tea leaves. 
In  the hydrosols obtained by HD,  2-methoxy-4-vinylphenol (11.12 %),  β-ionone 
(12.78 %) and benzene acetaldehyde (10.69 %) dominated. In the composition of 
hydrosol obtained by ME, caryophyllene oxide (15.9 %),  2-methoxy-4-vinylphenol
(11.12 %) and β-ionone (17.78 %) dominated. From the Figure 4. it can be seen that 
compounds belonging to the same categories are extracted with both methods. The 
percentages of the categories of compounds extracted with two methods are similar 
with  an  exception of  "Hydrocarbons"  category  in  the EOs.   Higher percentage 
(38.49 %)  of  "Hydrocarbons" was  isolated  with  the HD and  higher  content  of 
"Oxygenated diterpenes"  isolated with  ME technique. Also,  higher percentage of 
"Acids, alcohols and esters" is isolated with ME. This differences probably appear 
due to the fact that microwave extraction  is  shorter  in  time (40 min  vs. 3 h  with 
Clevenger),  so some compounds  are decomposed  during  the hydrodistillation 
process.  
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B - condenser 1, 
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D - burrete, 

E - redestilation system       
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CONCLUSIONS
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isolation of volatile compounds in the Clevenger-type apparatus (Fig. 2) from the dried aerial parts
of the flowering investigated species  

gas chromatography/mass spectrometry of the isolates

the individual peaks for all samples were identified by comparison of their retention indices of the 
n - alkanes to those of authentic samples and literature [3] 

isolation of volatile compounds in the microwave Etos X apparatus (Fig. 3) from the dried aerial 
parts of the flowering investigated species  
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    all main compounds were extracted with both methods
    microwave extraction should be considered when extracting volatile compounds because 
    it is environmentally friendly choice that uses less water and energy
    different percentage of the main compounds are extracting with different extraction 
    methods
    although microwave extraction is more environmentally friendly choice for the extraction 
    of this specialized metabolites, if the extract is used further in the research (i.e. for testing 
    different biological activities) it is important to gain insight into the composition of 
    the extract obtained
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Caryophyllene oxide

A –condenser, 

B - frationating column, 

C - round bottom flask                                 

Figure 2. Clevenger apparatus for the
 isolation of volatile compounds

Figure 4. Relative content of volatiles of the investigated V. officinalis  
arranged in common categories
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Figure 1. (a) Distribution map of V. officinalis in Croatia; 
                (b) V. officinalis L.
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Evaluating the differences between the compositions of FVCs derived from different extraction 
techniques  are  valuable  for  estimating  the quality  of  the product at the end of the extraction 
process and for the future use of  this components.  To gain insight into the differences between 
hydrodistillation (HD) and microwave extraction (ME), FVCs extracted from the aerial parts of 
Veronica officinalis L. were investigated.  HD and ME extracts consist of an oil part and the 
water part (hydrosols). 
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