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Abstract 

 

Volatile oils extracted from various species of aromatic and medicinal plants establish a certain category of raw 

materials of high interest both in food industry and in cosmetics or perfumery. The chemical compounds from essential 

oils composition are much more appreciated, compared to synthetic substances, whereas natural extractions are 

associated with a much lower number of risk factors for population health. This research is topical at international level, 

because there is a lack of scientific data that would highlight as clearly as possible the influence of some factors on the 

quality of the essential oil obtained from aromatic and medicinal plants. The aim of this research was to determine the 

influence of foliar fertilizers on essential oil composition and antioxidant activities of two varieties of Foeniculum 

vulgare Mill., var. vulgare and var. dulce. The field research was established in USV Iasi Research Station – Ezăreni 

Farm, on May 2021, using a randomized block design with three replications. The data obtained in this research showed 

a significant influence of foliar treatments on the major components of the essential oil of bitter fennel and sweet fennel 

seeds. The main components of the oil extracted from fennel seeds were: anethole, fenchone, estragole, anisaldehyde 

and α-pinene. Also, by using complex foliar treatments (macronutrients, micronutrients and various amino acids) the 

specific synthesis processes of secondary metabolites (phenolic components, flavonoids) can be positively influenced.  
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Foeniculum vulgare Mill. is an aromatic and 

medicinal plant species, being part of Apiaceae 

(Umbelliferae) botanical family. Since ancient 

times, this plant has been used as medicine, and 

can be used as a remedy for a wide range of 

medical conditions. 

Volatile oils extracted from various species 

of aromatic and medicinal plants form a certain 

category of raw materials of high interest both in 

food industry and in cosmetics. The chemical 

compounds from essential oils composition are 

much more appreciated, compared to synthetic 

substances, whereas natural extractions are 

associated with a much lower number of risk 

factors for population health. 

 

MATERIALS AND METHOD 

 
Plant material 

Two fennel varieties, var. vulgare and var. 
dulce, used in this experiment were obtained from the 
University of Life Sciences „Ion Ionescu de la Brad”, 
Iași and from National Agricultural Research and 
Development Institute Fundulea. 
Field experiment 
The field research was located in USV Iasi Research 
Station – Ezăreni Farm. A randomized block design 
with three replications was used in the experiment. 

The field experiment was established in May 2021 
using 2 months old fennel seedlings. The harvesting 
was on October 2021, when plants reached ripe 
stage – the primary umbels were fully matured and 
the seeds were brownish. The row spacing was 50 
cm, and 30 cm between plants on the row. 
Foliar fertilization 

The research included the usage of three foliar 
fertilizers, with different chemical composition: 
AA+M+µ (NPK, micronutrients and amino acids), M+µ 
(NPK and micronutrients), AA (Organic foliar fertilizer 
with animal hydrolyzed proteins - 20 amino acids). 
The treatments were applied one time, at the same 
development stage - fulfillment of inflorescence 
rachis. 
Essential oil extraction 

After harvesting, the fennel seeds were 
separated from the umbels and then were shade-
exsiccated for 14 days.  Dried seeds (500 g/sample) 
were distilled for 3 hours using the hydro distillation 
method in a Clevenger type apparatus, according to 
European Pharmacopeia (European Pharmacopeia, 
2005). The collected volatile oil was then dried using 
anhydrous sodium sulfate and kept at 4°C, prior to 
chromatographic analysis. 
Volatile oil GC-MS analysis 
Chemical composition of essential oils was analyzed 
using gas chromatographic – mass spectrometry 
method. The GC-MS analysis was carried out using 
GC-MS Triple Quad (Agilent) apparatus, with helium 
5.0 as carrier gas. The oils were diluted in methanol 


