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Introduction 

 

Ergosterol is a major sterol found as a 

constituent of the cell wall of plants and hence can 

be used as a chemical marker of the presence of 

fungal contamination. Colonization of plants by 

saprophytic fungi is in increasing problem, thus the 

analysis of ergosterol as the most common sterol of 

Ascomyceta and Basidomyceta might be a reliable 

parameter to assess the intensity of colonization by 

these fungi (Lohr et al., 2017). Among other 

phytosterols found in cannabis plant, ergosterol was 

also identified and hence may be applied as an 

indicator of fungal contamination of raw material 

used to manufacture herbal medicines. In this study, 

two extraction procedures were compared in attempt 

to develop an adequate HPLC method for analyzing 

ergosterol in cannabis raw materials which could be 

applicable in routine practice.  

 

Materials and methods 

Materials 

Ergosterol standard (5,7,22-ergostatrien-3β-ol; 

LRAB7469; purity 99.6%) was purchased from 

Sigma Aldrich. Two samples kindly donated from 

Replek Farm, Skopje were used to test the potential 

contamination with ergosterol: Cannabis flos, 

Bedrocan Nira and Cannabis flos, Bedrolite Noi IR. 

 

Sample extraction method 

The first extraction method was based on a 

saponification to release esterified ergosterol from 

cytosolic lipid particles providing total ergosterol to 

be quantified (Rychtera et al., 2010). Briefly, the 

samples were hydrolyzed with ethanolic KOH 

during 3 h in a water bath and afterwards the 

samples were vortexed with equal volume of diethyl 

ether. The dried extract was dissolved in a mixture 

of methanol:water (95:5) used as a mobile phase for 

HPLC analysis. The second method was simple 

direct extraction using hexane according to Shao et 

al. (2010). Multiple step extraction was performed 

and hexane phases were pooled and evaporated 

(Rotavapor, Switzerland). The extract was dissolved 

in ethanol before HPLC analysis. 

 

HPLC procedure 

Chromatographic system Varian 920-LC, Palo 

Alto, USA connected to a Discovery HS C 18 

column (5 µm, 125 x 4.6 mm) heated at 30 °C and 

UV detector was used. Both standard and samples 

(20 µL) were eluted by methanol:water (95:5) at a 

flow rate of 1.0 mL/min. Ergosterol was detected at 
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λ=254 nm and quantified by peak area measurement 

as well as comparison with peak area of standard 

solutions. 

 

Results and discussion 

 

Standard solutions within the concentration 

range of 0.5-100 µg/mL were used to perform a 

regression study between the observed area and the 

injected volume of ergosterol. The linearity and 

repeatability were assessed with the standard 

solutions which have been injected six folds 

successively. Recovery was assessed on the samples 

(ether and hexane extracts) (n=3) spiked with 

standard solution of ergosterol. Better recovery and 

separation of the analyte ergosterol was obtained 

after alkaline hydrolysis of the samples combined 

with subsequent extraction with ether. Namely, the 

chromatograms of the samples extracted by this 

procedure and loaded with ergosterol at a known 

concentration showed no interfering peak near the 

retention time of ergosterol. In contrast, direct 

extraction with hexane and with added known 

concentration of ergosterol, showed a peak which 

was not clearly separated from ergosterol.  

Chromatographic analysis of the alkali-

hydrolyzed samples in which prior to extraction was 

added a standard solution of ergosterol with the 

lowest concentration (0.5 µg/mL), showed the 

adequacy of the method for the identification and 

quantification of ergosterol which concentration in a 

given sample is not less than 0.5 µg/mL. 

Considering the limit of detection and quantification 

of ergosterol, the applied method is characterized by 

significant analytical potential for the qualitative and 

quantitative determination of low levels of ergosterol 

in different cannabis raw materials. Ergosterol 

concentration in grains is highly correlated to the 

production of fungal toxins (Perkowski et al., 2008). 

Improper conditions of cultivation or storage of 

cannabis may also result in ergosterol production. 

McKernan et al. (2015) and Verweij et al. (2000) 

have detected significant contamination of cannabis 

with several toxicogenic fungi from the genera 

Penicillium and Aspergillus. Hence, the method 

described in this study may be applicative due to the 

easy, fast and efficient extraction of ergosterol from 

tested samples allowed for precision and 

repeatability of the subsequent HPLC analysis. The 

method is simple, sensitive and relatively 

inexpensive and can be adapted for routine use in 

specialized laboratories which control the quality of 

cannabis raw materials for the production of herbal 

medicinal products.  

 

Conclusion  

 

The use of ergosterol as an analytical parameter 

for assessment of the potential fungal contamination 

of raw cannabis can help adequate preventive 

measures to be developed and on time control 

strategies to be applied by the manufacturers. 
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