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Introduction
Essential oils derived from medicinal and aromatic plants are widely used
in pharmaceutical, cosmetics and food industry. In the process using
steam distillation for essential oil production, large amounts of by-products
occur that actually have only minor value and/ or are not well defined
concerning their composition and potential areas of application (Fig. 1). In
order to support domestic plant distillation industry, plant species, which
are important for essential oil production in Germany, have been selected
for further investigation within this project (Table 1).

Conclusion and future research

− hydrolates contain main ingredients of essential oil (Fig.2)  qualitative and quantitative analysis of selected plant species will be completed
− T. vulgaris and O. vulgare hydrolates (Fig. 3 and Table 2) showed prospective antifungal effects further evaluation is ongoing

Gas chromatographic analysis of composition

− liquid-liquid extraction with hexane

− GC-FID/MS analysis of extract

− Identification extractants via retention index

and mass spectral analysis

− quantification of major components

Methods & first results with hydrolates

Fig. 1 Process scheme of distillation and by-products

Table 1 Selection of plant species for evaluation and major essential oil components

Fig. 2 Chromatogram of M. chamomilla hydrolate extract, internal standard (IS) 1-bromoctane, c = 0.11 ng/ml

Fig. 3 Antifungal test F. culmorum, 
cultivation 4 days at 20 °C

Fungi species T. vulgaris S. 
officinalis

O. 
majorana O. vulgare M. 

chamomilla
Botrytis cinerea ++ - +/++ ++ +

Fusarium culmorum ++ + +/++ ++ +

Fusarium sambucinum ++ + + ++ +

Investigation of potential antifungal activity

− paper-disc assay with PDA-medium:
• inoculum fungal preculture I.D. 0.5 cm
• application of 700 µl test solution on filter 

paper I.D. 7 cm inside the lid of petri dishes
− controls: 

• negative: without treatment, water, aqueous
Tween 80

• positive control: thyme oil 0.43 % (v/v) in 
aqueous Tween 80

− hydrolate of selected plant species
− growth measurement via daily increase of

fungal culture area

Table 2 Inhibition of fungal growth by hydrolates in comparison with water control; classes of inhibition: 
„++“ > 50%, „+“ 5 to 40 %, „-“ < 5 %

Control (water) Thyme oil T. vulgaris
hydrolate

Matricaria chamomilla
syn. M. recutita

Origanum majorana

Thymus vulgaris

Salvia officinalis

Foeniculum vulgare

Carum carvi

α -bisabolol, bisaboloids, 
chamazulene, farnesene

cis-sabinenhydrate, 
terpinen-4-ol

thymol, p-cymene, carvacrol

α- und β-thujone 

trans-anethole, fenchone

carvone, limonene
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mostly < 5 % (w/w) of
dry weightdistillation

distilled
biomass

hydrolate

plant material

aqueous
„tea-extract“

essential oil

contains less than
1 g/L essential oil[1]

e.g. phenols, 
monoterpenes with
antimicrobial, 
insecticidal and
antioxidative properties

alkanes, phenols, 
flavonoids, higher
terpenes, coumarines
with antimicrobial, 
insecticidal and
antioxidative
properties

partial usage of cultivated plants e.g. flowers, 
leaves or fruits e.g. cutting material goes to
waste
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Apart from the value as essential oil plant, the product “medicinal
plant” gets additional value, by further usage, which also strengthens
the domestic cultivation.
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