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Home production of fruit spirits has a very long tradition in Serbia. Such spirits are often not being 

taxed nor captured by official sale statistics, and therefore are termed “unrecorded alcohol”. 

Unrecorded alcohols also escape safety control but reach numerous consumers, thus raising health 

risk concerns.  

A total of 153 samples of fruit spirits was collected during 2020 in Vojvodina, 26 with tax stamp 

(recorded), and 127 produced in private homes or small-scale distilleries and obtained mainly 

directly from producers (unrecorded). Profiles of 22 elements were provided by ICP-MS and a 

direct mercury analyser. Daily intake of elements was estimated at different consumption levels, 

considering the share of recorded and unrecorded alcohol consumption. Hazard quotient 

(HQ)/hazard index (HI) method was used to estimate health risk, as well as comparison with 

benchmark doses (BMDLs). 

Only copper and lead concentrations exceeded toxicological thresholds proposed by the 

AMPHORA project (73.2 and 8.5% of all samples, respectively). The mean copper content of 

unrecorded spirits was substantially higher than that of recorded ones (8.2 vs 1.2 mg/l), probably 

due to the different materials used for processing equipment. Exposure assessed in average and 

regular drinker scenarios translated into HQs was below the limit level of 1 for both men and 

women. Furthermore, HI, a sum of individual elements' HQs for a sample, also remained low 

(maximum 0.4). In chronic heavy drinker scenarios, only if total alcohol consumption was 

considered attributable to unrecorded spirits HIs exceeded 1 for 15% of the samples for men and 

9.4% for women. In the same scenario, exposure to lead at a high percentile exceeded the BMDL 

for nephrotoxicity, whereas arsenic exposure was below the BMDL in all exposure scenarios. 

No legal limits for elemental contaminants in spirits have yet been set, although some of them can 

cause toxic effects even at low concentrations. 
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