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ABSTRACT

Glucosinolates are the substituted esters of thio amino acids and their synthesis is based on the corresponding amino
acids. Methionine and cysteine are the natural donors in the case of the Brassica plants and L-tryptophane in the indole
glucosinolates, respectively. In Brassica genus, alkenyl glucosinolates are mostly present and their content and composi-
tion differ as far as the development stage and the part of the plant are concerned. The indole glucosinolates are present
in a minority level. Their role of sulphur supply is questioned by their very low content between 2% in the beginning of
vegetation and 0.1% in its end. Glucosinolates are discussed mostly from the aspect of their anti-nutrition, anti-microbial,
anti-fungicidal, and anti-bacterial effects and as being natural bio-fumigants. Their decomposition products have the men-
tioned properties. The products originate by prepared passive protection by the two-component system. From the as-
pect of these properties, it is useful to divide them into the following three groups according to the characters of their
decomposition products. The first group (I.), whose hydrolysis in the neutral and alkaline environment creates iso-thio-
cyanates. These bioactive compounds form the natural protection of the plant with bio-fumigatory effects particularly.
Their anti-nutritive effects can be compensated by iodine, contrary to the second group (II.). This group is created by
hydroxy-glucosinolates, whose decomposition products – iso-thio-cyanates – are not stable and they cycle while produc-
ing substituted 2-oxazolidinethione (goitrine – VTO). These glucosinolates represent a serious problem in feed industry
since the VTO has a strong goitrogenic property. The third group (III.) – glucosinolates containing the indole group or the
benzene ring (Sinalbin), create thio-cyanates during their hydrolysis. The role of indole glucosinolates has not been com-
pletely clarified so far. Their anti-carcinogenic effects are studied and they fulfil the role of an active protection.

Keywords: Brassica genus; glucosinolates; biosynthesis; hydrolysis; iso-thio-cyanates; physiological function; anti-
nutritive effects; anti-bacterial, anti-microbial and anti-fungicidal properties
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1. The anti-nutritive effects. They bind iodine selectively
and they prevent thyroidal gland from the iodine intake.
This effect can be compensated by the addition of iodi-
ne salts into food or feeding mixtures.

2. The anti-microbial, anti-fungicidal, anti-bacterial and
thyroidal properties, which create the natural prote-
ction of the plant itself. Glucosinolates are listed
amongst the natural pesticides, which are produced
by the higher plants for increasing their resistance
against the unfavourable effects of the predators, com-
petitors and parasites since they exhibit the toxic or
repellent effects and, therefore, they have important
position in the protective mechanism of rape plant
against pests and diseases (Mithen 1992, Wallsgrove
et al. 1999). Two significant classes of the natural pes-
ticides, among them even glucosinolates can be listed,
are created by phyto-alexines and phyto-anticipines.
The basic difference between the two listed classes is

based on the mechanism of their creation: Phyto-alexi-
nes originate as the result of an external influence in-
duced by the modified metabolic activity of the plant
de novo (they represent the active protective mecha-
nism). Phyto-anticipines originate from already crea-
ted precursors, which are produced by a healthy plant
from the very beginning of its growth start and that
serve only as the passive protection against possible
pests. Glucosinolates are the typical example of such
precursors. The two-component system of glucosino-
lates – myrosinase represents an in advance prepared
protective system, which is activated only due to an
attack and subsequent damage of the plant tissue, af-
ter which the enzymatic hydrolysis of glucosinolates
occurs with the creation of bio-active iso-thio-cyana-
tes. These volatile compounds – iso-thio-cyanates
have a wide spectrum of their anti-microbial effects
and they act as repellents against certain species of
insect (Giamoustaris and Mithen 1995).

3. The function of glucosinolates as bio-fumigants. It is
based on the same hydrolytic principle as the natural
protection of the plant with the difference that the plou-
ghed in biomass of green manure leaves the bioactive
iso-thio-cyanates in soil, which have the significant bio-
fumigatory effects (Kirkegaard et al. 1999) for the sub-
sequent cultivation of vegetables, in particular. The same
effect have even the post-harvest residues of rape
plants, which, due to iso-thio-cyanates contained in
them, have the significant bio-fumigatory effects for the
subsequent crops and, therefore, the rape plant is the
unique remedial pre-crop for cereals. Iso-thio-cyanates
are the significant substance of the synthetic bio-fumi-
gants, where, apart from the aliphatic iso-thio-cyanates
(Sarwar et al. 1998), are also aromatic forms that exhibit
higher toxicity.
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