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Mycotoxins are feared food contaminants, which have a negative impact on 

public health, food security and safety and the economy in many countries, 

particularly in developing ones. Some mycotoxins exhibit genotoxic, mutagenic, 

immunosuppressive, carcinogenic and teratogenic effects. To prevent health hazard 

in humans and animals regular monitoring and control of feed and food occur in 

almost all countries.  

The mycotoxin sterigmatocystin (STC) is a precursor in the biosynthesis of 

aflatoxin B1 (AFB1). The mechanism of molecular action of STC is very similar to 

AFB1. According to the results of modern research, STC was assigned to the group 

of the most powerful mutagens. This indicates the need to control this mycotoxin in 

food and feed.  

Routine analysis of aflatoxins is preferably done by HPLC-FLD in all sectors 

dealing with food and feed. Therefore the development of a method for the 

simultaneous and sensitive determination of STC and AFBG would be very 

beneficial. The primary aim of this investigation was to develop a combined method 

for STC and AFBG detection. 

A lot of different methods for STC detection have been performed during last 

decades. The methods can be divided into two groups due to their mechanism: 

immunochemical and chromatographic. 



The basic principle of chromatographic methods is physical separation based 

on distribution of molecules and substances between a mobile and stationary 

phase. Usually these methods are applied after the sample extraction and the 

extract clean up. Chromatographic methods are widely used for STC detection. 

 In the following a summarization of chromatographic methods applied for 

STC detection: 

Thin  layer chromatography (TLC) with fluorescence detection is the most 

frequently used method for STC detection. Due to weak native fluorescence of 

STC, different methods for enhancement of the fluorescence light have been used. 

A validated official method includes spraying the plates with AlCl3 after the 

development. The described procedure is conducted in order to build an STC-

derivate and to change the fluorescence from red to bright yellow. The limit of 

quantification (LOQ) of this method is 100 μg/kg  [1]. 

Many authors report the utilization of TLC technics with fluorescence 

detection for STC determination. The limits of detection (LOD) range between 20 

and 50 μg/kg. The TLC method with the lowest LOD has to be mentioned: TLC 

with reagent-free derivitisation was reported by Stroka et al. STC was extracted 

from the food matrix and purified by phenyl-bond solid-phase extraction. Further 

heat treatment resulted in highly fluorescent spots of STC. LOD is 2-11 μg/kg and 

recovery about 80% [3]. 

Another method for quantitative analyses of STC is reverse phase HPLC. It 

showed absolute limit of detection 4 ng of STC [8].  

In addition a reversed phase HPLC with post-column fluorescence 

enhancement has been developed. A post-column fluorescence enhancement is 

achieved through STC reaction with aluminium chloride in a solution that gives a 

fluorescent product: 1,3,8-trihydroxyxanthone. An interesting interrelation had 

been observed between mobile phase composition and fluorescence intensity. The 

bigger the water fraction in mobile phase composition was, the weaker was the 

detected fluorescence signal. If the mobile phase consisted only of methanol, the 



observed fluorescence signal was 1.0. If mobile phase was 50:50 methanol-water, 

the fluorescence strength was 0.63. LOD was reported to be 90 μg/kg [4].  

The determination of STC in feed by high-performance liquid chromatography 

with column switching was reported. The detection of STC was performed by UV 

absorption measurement at 325 nm. LOD was 25 μg/kg [9].  

Using HPLC a multi-target method for the determination of patulin, penicillic 

acid, STC and zearalenone in samples of cocoa beans was developed. This method 

allowed measuring four toxins at a time. LOD for STC is 13 μg/kg [10].  

One HPLC method with UV detection was applied on a beer matrix. Detection 

and quantification was done at 245nm and 325 nm, respectively. Reported LOD 

was 0.26 μg/l and LOQ was 0.68 μg/l [7].  

Gas liquid chromatography tandem mass spectrometry was also used for STC 

detection. Limits of detection in such methods are: LOD=5 μg/kg  and 

LOD=10 μg/kg [11]. 

A sensitive LC–electrospray positive ionization (ESI+) MS/MS method was 

developed by Versilovskis et al. The method was validated on a wheat matrix with 

the lowest level of 0.5 μg/kg. The LOD and LOQ of STC, determined by using 

standards prepared in the blank matrix, were 0.15 and 0.30 μg/kg, respectively. 

The high recovery of this method (97%) has to be mentioned  [5] .This method was 

modified and applied to analyse of STC in different cheese samples by the same 

author. The LOD and LOQ in this study were 0.03 and 0.1 μg/kg [6]. 

Using the same technic, liquid chromatography/electrospray ionization tandem 

mass spectrometry (HPLC/ ESI-MS/MS), a method for the determination of 87 

mycotoxins was developed. STC can also be measured with this method. LOD is 

reported to be 0.4 μg/kg [12].  

A good and comprehensive overview on existing methods for STC detection 

was done by A. Versilovskis and S. De Saeger in 2010  [2]. The following table 

was directly taken from this publication and the references numbers in the right 

column refer to original publication. 



Table 1. 

Summary of chromatographic methods for the detection of STC in foodstuffs, 

feed, dust, building materials and indoor air 

 

 



 

 

 

 



 

from  [2] 

Conclusion.  The article mentions a number of experiments in which the 

mutagenicity and carcinogenic potential of a given chemical substance was 

evaluated. According to their results, STC was assigned to the group of the most 

powerful mutagens. 

All this indicates the need to monitor this mycotoxin in food and feed. ). 

Especially the occurrence of STC at low levels remains questionable, due to the 

high limit of detection of most methods used for its determination. Features of 

solubility and other physical and chemical properties of STC does not permit the 

application of existing methods for determining mycotoxins to it. Therefore, it is 

important to develop a sensitive method for determining STC along with other 

mycotoxins. 
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