
267 

Journal of Chromatography, 494 (1989) 267-277 

BLomedzcal Apphcatlons 

Elsevler Science Publishers B V , Amsterdam - Prmted m The Netherlands 

CHROMBIO 4883 

SENSITIVE ANALYSIS OF THE MYCOTOXIN ZEARALENONE AND 
ITS METABOLITES IN BIOLOGICAL FLUIDS BY HIGH- 
PERFORMANCE LIQUID CHROMATOGRAPHY” 

DAN B PRELUSKY*, ROBERT M WARNER and H LOCKSLEY TRENHOLM 

Anrmal Research Centre, Agrxulture Canada, Central Expersmental Farm, Ottawa, 

OntarLo KlA 0C6 (Canada) 

(Fnst received December 20th, 1988, revised manuscript received May 27th, 1989) 

SUMMARY 

A method 1s described for the analysis of zearalenone and Its metabohtes, cy- and @zearalenol, 
m small volumes (0 5-2 0 ml) of blologcal flulds including milk, blood, plasma, urme and bile, 
using high-performance hquld chromatography with fluorescence detection Isolation of the tox- 
ms from blologlcal fluids was achieved usmg a series of pH-controlled solvent extractions Detec- 
tlon limits for zearalenone and a-zearalenol were 1 ng/ml, and for p-zearalenol ca 5 ng/ml, both 
at a slgnal-to-noise ratio of 3 In bile, however, the detectlon was ca five times less sensltwe owing 
to interfering substances Recoveries at low ng/ml concentrations were highest from urine (87- 
94% ) and plasma (85-93% ), shghtly lower from whole blood (78-88% ) and milk (75-84% ) , and 
lowest from bile (66-77%) 

INTRODUCTION 

Zearalenone (ZEN ) (Fig 1) 1s a potent estrogemc metabohte produced by 
several Fusarzum species and found to be a common and widespread contam- 
inant m cereal grams and animal feedstuffs [l-4]. Various health problems 
associated with this mycotoxm have been well documented in domestlc am- 
mals, including decreased feed intake, mfertlhty, vaginal prolapse and enlarge- 
ment of the uterus and mammary glands [ 5-121. Furthermore, ZEN has been 
reported to be potentially carcmogemc [ 13 ] It has also been suggested that 
ZEN was a contrlbutlng factor m cases of precocious sexual development of 
human infants m Puerto Rico [ 141 Consequently, there 1s increasing concern 
about the potential risk of ZEN to humans, not only from direct exposure to 
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The method presented here is suitable for blood, plasma, urme, bile and milk 
Sample preparation is straightforward and recoveries are acceptable and re- 
producible One mam advantage of this procedure compared with other pub- 
lished methods we have tried is that a greater number of samples can be pro- 
cessed during a shorter period In our laboratory we can typically prepare 30- 
36 samples ready for HPLC analysis per day This compares with 8-12 samples 
per day for methods starting with larger sample volumes [23,24], m which 
output is limited by the need to evaporate large solvent volumes, or by having 
several evaporation steps during the procedure However, with smaller sample 
sizes it is important that the detectors used for the quantification be suffi- 
ciently sensitive 

The procedure described here is being utlhzed currently m a series of m vlvo 
pharmacokmetlc studies This is of particular benefit when sample size collec- 
tion is limited The need for smaller samples is also advantageous m that less 
stress is placed m the ammal In addition there is less chance that the kmetlcs 
will be affected by excessive sampling over time (1 e. blood collection should 
be hmlted to 10% of the total blood volume, which is ca 0.8% body weight) 
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