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Introduction
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– ergot alkaloids are part of the most common contaminants of cereals       
worldwide

– determination of ergot alkaloid content in food via quantitation of 12 major 
ergot alkaloids (HPLC-FLD  or -MS)

Ergometrine/-inine
R = -iPr  R  = -Ph Ergocristine/-inine1 2

R = -CH   R  = -iBu a-Ergosine/-inine 1 3 2

R = -iPr  R  = -iPr Ergocornine/-inine 1 2

R  = -Ch  R  = -Ph Ergotamine/-inine 1 3 2

R = -iPr R  = -iBu a-Ergocryptine/-inine1 2

Major Ergot Alkaloids
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Drawbacks:
– expensive: 12 standards needed
– time consuming: individual peak integration
– interferences: complex matrices might overlap

Measuring the sum - A novel screening
method for ergot alkaloids in food 
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Fig. 1: HPLC-FLD chromatogram of ergot alkaloid mix standard.

Objective

– ergot alkaloids should be measured as a sum parameter

– selective analyte separation/purification via molecularly imprinted 
polymers (MIPs)

– quantitation via HPLC-FLD/-MS

– alkaloids need to be transferred one basic structure (lysergic acid derivative)

HO

N

O N

R2
O

H
N

R1 O

O

N

HN

H

H

H
NO

N

HN

H

OH

.

peptide bond
cleavage

RO

N

HN

H

.

.

R = small moiety

evitavired dica cigresyl

one cleavage product for all 
ergot alkaloids (sum parameter)

Molecularly Imprinted Polymers (MIPs)

template
(structure similar, but not identical with analyte)

functional monomers

self organization

polymerization
crosslinker

extraction

molecular 
recognition

Fig. 3: Concept of molecular imprinting.
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– mimic concept of antibodies (molecular recognition)
– advantages: high stability, highly reusable

Acknowledgement:
This project is funded by Zentrales Innovationsprogramm 
Mittelstand (ZIM), in cooperation with Institut Kirchhoff 
Berlin GmBH (IKB).

Workflow

extraction
cleavage
reaction

clean up
via MIPs

analyte
elution

quantitation via
HPLC-FLD/-MS

matrix/
side products

– high throughput

Expected Benefits:

– automatable

– no interference with complex matrices

– just one standard needed

Fig. 2: Transfer of ergot alkaloids to one basic structure. 

Fig. 4: Planned workflow.
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