
33 

   DEUTSCHE GESELLSCHAFT FÜR QUALITÄTSFORSCHUNG 
(PFLANZLICHE NAHRUNGSMITTEL) e.V. 

52. Vortragstagung, 26./27.März 2018 
Justus-Liebig-Universität, Gießen 

The interactive effects of nitrogen and sulfur on glucosinolate 
patterns and their breakdown products in vegetable crops 

Karl H. Mühling 

Institut für Pflanzenernährung und Bodenkunde, Christian-Albrechts-Universität zu Kiel,  
E-Mail: khmuehling@plantnutrition.uni-kiel.de 

Glucosinolates (GSLs) are amino acid derived secondary metabolites naturally 
occurring in the order of Brassicales. They represent an important class of phytochemicals 
involved in plant–microbe, plant–insect, plant–animal and plant–human interactions. In 
Brassica vegetables GS are known as the bioactive compounds giving the typical flavor and 
odor, being involved in natural pest control. Still, in high doses GSL remain highly toxic. Even 
though the GS content in Brassica species is genetically fixed, breeding programs already 
aimed for reducing the GS content, with the engineering of 00-varieties of rapeseed (Brassica 
napus) being the most prominent example. Contrary to their negative effects, GSLs are also 
discussed to have beneficial nutritional and health effects. But it is more their breakdown 
products, particularly isothiocyanates (ITCs) and nitriles, formed after hydrolysis within the 
glucosinolate-myrosinase-system, which the health-promoting effects can be ascribed to when 
taken up in low doses. Besides genetic approaches to influence GSL content and pattern and 
their breakdown products,  little is yet known about how agronomic and particularly plant 
nutritional factors can alter the GSL content and pattern of their different hydrolysis products 
in the context of improving food quality. Therefore, the influence of the sulfur (S) supply on 
GSLs, ITCs and nitriles in various Brassica species, such as Indian mustard (Brassica juncea), 
kohlrabi (Brassica oleracea), and Chinese cabbage (Brassica rapa spp. pekinensis), are 
exemplarily discussed in relation to nitrogen nutrition. 

Literatur 
Gerendás, J., S. Breuning, T. Stahl, V. Mersch-Sundermann & K. H. Mühling (2008): Isothiocyanate 

concentration in Kohlrabi (Brassica oleracea L. gongylodes) plants as influenced by sulphur and 
nitrogen supply. Journal of Agricultural and Food Chemistry 56: 8334-8342 

Gerendás, J., M. Sailer, M.-L. Fendrich, T. Stahl, V. Mersch-Sundermann & K. H. Mühling (2008): 
Influence of sulphur and nitrogen supply on growth, nutrient status and concentration of benzyl-
isothiocyanate in cress (Lepidium sativum L.).Journal of the Science of Food and Agriculture 88: 
2576-2580 

Gerendás, J., J. Podestát, T. Stahl, K. Kübler, H. Brückner, V. Mersch-Sundermann & K. H. Mühling 
(2009): Interactive effects of sulphur and nitrogen supply on the concentration of sinigrin and allyl-
isothiocyanate in Indian mustard (Brassica juncea L.). Journal of Agricultural and Food Chemistry 
57: 3837-3844 

Geilfus, C.-M., K. Hasler, K. Witzel, J. Gerendás & K. H. Mühling (2016): Interactive effects of 
genotype and N/S-supply on glucosinolates and glucosinolate breakdown products in Chinese 
cabbage (Brassica rapa L. ssp. pekinensis). Journal of Applied Botany and Food Quality 89: 279-
286 

Pitann, B., C. Heyer & K. H. Mühling (2017): The effect of sulfur nutrition on glucosinolate patterns and 
their breakdown products in vegetable crops.In: Sulfur Metabolism in Higher Plants – Fundamental, 
Environmental and Agricultural Aspects, Eds.: L. Kok, E. Schnug, M. Hawkesford, 61-73, Springer 
Verlag, Berlin (ISBN: 978-3-319-56525-5) 

 

 




