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U drevnim kulturama su se Zenske cvasti (SiSarice) hmelja koristile u ocuvanju
pica sa niskim sadrzajem alkohola kojima su davale specifi¢cnu aromu. Danas
se koriste u pivarstvu, kozmetickoj, farmaceutskoj i prehrambenoj industriji.
Prema nau¢nim podacima, hmelj ima sedativno dejstvo a poseduje 1 znacajan
antiinflamatorni i antidijabeticki potencijal. Glavni bioloski aktivni sastojci
koji uticu na ove aktivnosti su etericna ulja, gorke materije (alfa i beta-
kiseline), fitoestrogeni i flavonoidi (flavonol glikozidi, kondenzovani tanini i
prenilflavonoidi). Etericno ulje hmelja je zlatnozuto, sveze i pomalo ostre
biljne arome. Komercijalna proizvodnja eteri¢nih ulja se obavlja destilacijom
biljne mase vodom ili vodenom parom. S obzirom na to da je u oba procesa
rastvara¢ voda, ove tehnike ekstrakcije se klasifikuju kao zelena tehnologija.
Nakon ekstrakcije eteri¢nih ulja iz biljnog materijala kao sporedni proizvod se
dobijaju ¢vrsti ostaci (iscrpljeni biljni materijal) i hidrolat.

Hemijski sastav etericnih ulja i hidrolata hmelja obuhvata vise od 80
komponenti. U eteri¢cnom ulju su najdominantniji sastojci mircen i a-humulen,
dok u hidrolatu dominiraju izovalerinska kiselina, 5,5-dimetil-2(5 H)-furanon i
linalol. U in vitro testovima eteri¢na ulja hmelja nisu ispoljila znacajniji
antimikrobni i antioksidativni potencijal, alu usled specifi¢cnog mirisa i ukusa
mogu imati Siroku primenu u industriji hrane i pi¢a. Hidrolati koji se dobijaju
kao nusproizvodi prilikom destilacije etericnih ulja i u poredenju sa njima
imaju potpuno drugaciju aromu. Hidrolati takode ne pokazuju ni
antioksidativno ni antimikrobno dejstvo, a zbog svog neprijathog mirisa nisu
pogodni za upotrebu u prehrambenoj industriji.

Testovi koji su se odnosili na potencijalnu upotrebu hidrolata hmelja u
poljoprivredi su pokazali znacajnu alelopatsku aktivnost na klijavost, duzinu
epikotila i hipokotila kod semena kukuruza i nekih korova poput Amaranthus
retroflexus (svinjaca). Rezultati ovih ispitivanja ukazuju na stimulativno
delovanje hidrolata na klijanje krupnozrnih biljaka poput kukuruza. U viSim
koncentracijama uspe$no deluju kao prirodni herbicid na klice sitnozrnih
korova.

Kljuéne reci: hmelj, eteréno ulje, hidrolat
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CHEMICAL COMPOSITION AND BIOLOGICAL ACTIVITY
OF ESSENTIAL OILS AND HYDROLATES OF HOPS
Milica Aé¢imovié¢!, Vladimir Sikora', Dragana Latkovi¢?

YInstitut of Field and Vegetable Crops Novi Sad, National Institute of the Republic of
Serbia, Maksima Gorkog 30, 21000 Novi Sad
2Faculty of Agriculture, University of Novi Sad, Trg Dositeja Obradovié¢a 8, 21000
Novi Sad

In ancient cultures, the female flowers (cones) of hops were used to preserve
drinks with a low alcohol content to which they gave a specific aroma. Today,
they are used in the brewing, cosmetic, pharmaceutical and food industry.
According to scientific data, hops have a sedative effect, and have a significant
anti-inflammatory and anti-diabetic potential. The main biologically active
ingredients that influence these activities are essential oils, bitter substances
(alpha and beta-acids), phytoestrogens and flavonoids (flavonol glycosides,
condensed tannins and prenylflavonoids). The essential oil of hops is golden
yellow, with a fresh and slightly sharp herbal aroma. The commercial
production of essential oils is carried out by distilling the plant mass with
water or steam. Since water is the solvent in both processes, these extraction
techniques are classified as green technology. After the extraction of essential
oils from plant material, hydrolate and solid residues (exhausted plant
material) and are obtained as by-products.

The chemical composition of essential oils and hop hydrolates includes more
than 80 components. Myrcene and o-humulene are the most dominant
ingredients in the essential oil, while isovaleric acid, 5,5-dimethyl-2(5 H)-
furanone and linalool dominate in the hydrolate. In in vitro tests, hop essential
oils did not show significant antimicrobial or antioxidant potential, but due to
their specific smell and taste, they can be widely used in the food and beverage
industry. Hydrolates, which are obtained as by-products during the distillation
of essential oils, have a completely different aroma. Also, hydrolates do not
show either antioxidant or antimicrobial effects, and due to their unpleasant
smell, they are not suitable for use in the food industry.

Tests related to the potential use of hop hydrolates in agriculture showed
significant allelopathic activity on germination, epicotyl and hypocotyl length
in corn seeds and some weeds such as Amaranthus retroflexus (pigweed). The
results of these tests indicate the stimulating action of the hydrolate on the
germination of large-grain plants such as corn. In higher concentrations, they
successfully act as a natural herbicide on the sprouts of small-grained weeds.

Key words: hops, essential oil, hydrolate
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