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SUMMARY
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Alternaria toxins represent a possible health-endangering group of mycotoxins produced mainly by the Alternaria 

species. These are a widespread group of fungi contaminating mainly fruits and vegetables, but also other crop 

plants, during growth as well as storage. The most important mycotoxin-producing species is Alternaria alternata 

which occurs mainly on cereals and seeds [1].

INTRODUCTION
Even though Alternaria toxins are normally associated with fruits and vegetables that are visibly infected by Alternaria species, they have also been found in cereals, such as wheat, rye, 
sorghum, rice, and even tobacco. Alternaria toxins have been shown to exhibit both acute and chronic effects and therefore represent a threat to animal and human health. The most stu-
died mycotoxin in the group of toxins produced by the species Alternaria is tenuazonic acid. Its main function is the inhibition of protein synthesis and results in antitumor, antiviral and 
antibacterial activity. Most of the other Alternaria toxins show cytotoxic activity in mammals, some of them are mutagenic like the altertoxins, while others are toxic to the unborn [1]. This 
application focusses on the determination of alternariol (AOH), alternariol monomethyl ether (AME), altenuene (ALT) and tenuazonic acid (TeA).

RESULTS
All samples and standards were provided from the Leibniz-Zentrum für Agrarlandschaftsforschung (ZALF) e.V. [2]. First a calibration was made using the standard ZALF 5 with five diffe-
rent injection volumes. AOH was calibrated in a range from 0.5 ng up to 5.0 ng (absolute), ALT and AME from 1 ng up to 10 ng (absolute) and TeA from 2ng up to 20 ng (absolute). AOH, 
ALT and AME were detected with a fluorescence detector. TeA was determined using a UV detector. Tab. 1 gives a short summary of the retention times of the substances and achieved 
correlation coefficients of calibration. As sample an extracted nutrient solution of an Alternaria strain was used. The extract was divided into two fractions. One for the TeA determination 
(ZALF 7, dilution 1:20) and one for the other metabolites (ZALF 6, without dilution). Fig. 1 shows an overlay of the fluorescence traces of the standard ZALF 5 and sample ZALF 6. For ALT, 
a concentration of 1.18 ng/µL was calculated, for AOH 2.74 ng/µL and 0.36 ng/µL for AME. Fig. 2 Shows the UV traces of standard ZALF 5 and sample ZALF 7 for determination of TeA. In 
the second fraction, a value of 3.44 ng/µl TeA was calculated.

MATERIALS AND METHODS
An AZURA® Analytical HPLC Plus system was used for this application. The system consisted of an isocratic AZURA P 6.1L 
pump, an AZURA AS 6.1L autosampler, an AZURA DAD 6.1L, an AZURA CT 2.1 column thermostat and a RF 20 Axs 
fluorescence detector in combination with CBM 20 A under the Chromeleon™ software. The isocratic method [2] was 
applied for 30 minutes at a flow rate of 1 mL/min with a mixture of methanol and water in a ratio 70:30 (v/v). Furthermore 
300 mg/mL zinc sulfate were added to the mobile phase. The column temperature was set to 30 °C. The substances were 
measured with an excitation at 253 nm and emission at 415 nm. The UV detector was set 280 nm. The used column, in a 
dimension 250 x 4.6 mm ID with precolumn, was filled with Prontosil Hypersorb 120-5 ODS silica.

CONCLUSION
It was possible to identify and quantify all Alternaria alternata metabolites with the described isocratic method. Using a 
fluorescence detector for enhanced sensitivity allows measurements of small amounts of mycotoxins even in a complex 
sample matrix. There are currently no statutory or guideline limits set for Alternaria mycotoxins because surveys to date 
have shown that their natural occurrence in foods is low and the possibility for human exposure is limited. The need for 
regulation is kept under review as new information becomes available [3].
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Fig. 1 Overlay of standard ZALF 5 (blue) and sample ZALF 6   
 (red), fluorescence detection, 1) ALT, 2) AOH, 3) TeA,  
 4) AME

Fig. 2 Overlay of standard ZALF 5 (blue) and sample ZALF 7   
 (red), UV-detection, 3) TeA

Peak Substance Retention 
time

Correlation 
coefficient

1 ALT 4.063 min 0.99872

2 AOH 5.698 min 0.99853

3 TeA 8.424 min 0.99917

4 AME 10.664 min 0.99889

Tab. 1 Retention times and correlation coefficients of altenue-  
  ne, alternariol, alternariol monomethyl ether and tenua- 
   zonic acid calibration
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RELATED KNAUER APPLICATIONS

VFD0158 - Zearalenone and its major metabolites – a simple isocratic method

VFD0152 - Determination of Aflatoxin in milk

Eluent A Methanol:Water 70:30 (v/v) with 300 mg/L ZnSO4 x 7 H2O

Eluent B Methanol

Gradient Volume [mL] % A % B

0.0 100 0

14.0 100 0

14.5 50 50

21.0 50 50

21.5 100 0

30.0 100 0

Flow rate 1 mL/min System pressure ca. 160 bar

Column temperature 30 °C Run time 30 min

Injection volume 1-10 µL Injection mode Partial loop

Detection UV 280 nm Data rate 50 Hz

Time constant 0.02 s

Detection FLD Ex 253 nm /  
Em 415 nm

Data rate 100 Hz

Time constant 0.01 s

Tab. A1 Method parameters

Instrument Description Article No.

Pump AZURA P6.1L, isocratic APH30EA

Autosampler AZURA AS 6.1L AAA00AA

Detector RF 20Axs with CBM-20A A59201

Detector AZURA DAD 6.1L ADC11

Flow cell LightGuide 50 mm, 6 µL AMD59XA

Thermostat AZURA CT 2.1 A05852

Column
Prontosil Hypersorb 120-5 ODS, VertexPlus Column 250 x 4.6 mm 
ID with precolumn

25VF180PYJ

Software Chromeleon 7.2

Tab. A2 System configuration & data
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