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Abstract       The paper presents experimental results concerning the content 
in toxic or potentially toxic heavy metals Pb and Cd, and Zn and Cu, 
respectively – in different assortments of homemade fruit brandy in the hill 
area of the Caras-Severin County, Romania, an area with a long-lasting 
tradition in such alcoholic drinks. Heavy metal content was measured with the 
air-acetylene flame atomic absorption spectrophotometry method (FAAS). 
Results point to low concentrations of potentially toxic heavy metals (below 
maximum admitted limits) which is due to both the lack of major natural and 
fabricated pollutants and the type of processing and storage of such drinks 
specific to the area.   
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According to Wikipedia – the Free Encyclopaedia, fruit 

brandy is a Romanian traditional alcoholic beverage 

obtained exclusively from the alcoholic fermentation 

and distillation of plums with or without stones. In the 

Banat area, plum fermenting is done in wooden 

recipients, and distilling is done in copper basins with 

direct burning (on wood) until an alcoholic 

concentration of maximum 85% vol., so that the 

product of distillation has the flavour and taste of the 

fruit: re-distilling at the same alcoholic strength is 

authorised [14]. 

The Banat fruit brandy, also known to the natives 

under the name rachie (brandy), is an alcoholic 

beverage traditional in the Caras-Severin County; it is 

obtained exclusively through the natural fermentation 

and alcoholic distillation of different plum and cherry 

varieties or from mashed apples and pears. 

Fermentation is done in wooden basins (fir or oak) and 

distillation (the boiling of the brandy) is done in copper 

basins on direct flame (beech or oak wood) according 

to a specific local technology. 

The final product of distillation of marc, the so-called 

new brandy, whose strength is about 40
0
 (80% 

alcohol), with a flavour and taste specific to the fruit 

used to produce it is kept almost exclusively in 

mulberry or oak recipients (barrels).  

This traditional beverage, if prepared properly, is, to 

the natives, not only a socialisation means on special 

events in their lives, but also a remedy in heart and 

stomach diseases. Studies carried out in time have 

emphasised the therapeutic features of fruit brandy. 

Consumed in small amounts, this beverage can have 

beneficial effects on the human body: it can control 

heart diseases; it is used in anaemia, in the regulation 

of the liver functions; it improves cognitive skills and 

reduces the risk of dementia and Alzheimer etc. [6, 8, 

11, 13].  

Fruit brandy contains considerable amounts of vitamin 

A, B, C, D1, D2 and some minerals. Despite all this, 

nutritionists are cautious about fruit brandy, limiting 

alcohol consumption and denying “fruit brandy 

therapy” mentioning that this “tradition” can easily 

turn into a habit that endangers human health and, 

hence, the society.  

The food and therapeutic value of alcoholic drinks, in 

general, and of Banat fruit brandy is seriously menaced 

by the presence of some organic and/or inorganic 

contaminants such as heavy metals, arsenic, methanol, 

aldehides, ketones, esters, aromatic compounds, etc. 

Therefore, toxic or potentially toxic heavy metals such 

as Hg, Cd, Pb, Cu, Zn, Sn, etc. belong to inorganic 

contaminants; their presence in alcoholic alcoholic 

drinks being restricted by current legislation [12]. The 

most frequent sources of contamination with heavy 

metals is raw materials used in the preparation of these 

drinks, as well as the disrespect of the processing 

technology and storage of the finite product [1, 5, 7]. 

Taking into account all this, there is some interest in 

the monitoring of the distribution of heavy metals in 

different fruit brandy assortments, that also affect 

alcoholic drinks. 

To monitor heavy metals and know the true 

concentrations of heavy metals in different drinks, we 

developed a series of modern high precision and high-

sensitivity analytic techniques to meet these 

requirements [1, 2, 3, 4, 5, 9, 10]. 

The goal of the present paper was to measure the 

concentrations of some heavy metals that are toxic or 

potentially toxic such as Pb and Cd and Zn and Cu in 

different assortments of homemade fruit brandy in the 

hill area of the Caras-Severin County, Romania, an 
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area with old traditions in the production of such 

alcoholic drinks. 

 

Material and Methods 

 
To reach this goal, we measured through the 

air-acetylene flame atomic absorption 

spectrophotometry method (FAAS) the concentrations 

of Zn, Cu, Pb and Cd in different fruit brandy 

assortments sampled from the private producers in the 

hill area of the Caras-Severin County, Romania, an 

area not polluted by heavy metals, and with long 

lasting traditions in the preparation of fruit brandy in 

copper recipients. 

To determine the concentration of minerals in 

the fruits in our experiment, we used a monolamp soft 

CONTR AA 300 spectrometer in an air: acetylene 

flame. The working parameters – wavelength, air-

acetylene flow, number of readings per measurement, 

the sample volume vaporised in the flame – were the 

recommended ones by the apparatus producers. 

The reactants used in the analytical technique 

(FAAS) were high-purity and pure spectrally: HNO3 

(65%) and a multielement standard solution Merck 

(Germania), bi-distilled water.  

The samples of fruit brandy (about 100 mL) 

clear and well homogenised were acidulated with 1 mL 

solution of HNO3, after which we used the 

measurement of absorbance to determine the content of 

microelements with a monolamp soft CONTR AA 300 

spectrometer in an air: acetylene flame. To confirm the 

results in each studied element, we also prepared a 

control sample of unknown concentration. Except for 

the aspiration of the samples in the flame – which we 

did manually – the rest of the operations were 

commanded through a PC. 

Together with the measurement of the 

absorbance of the samples analysed, we determined, 

under the same working conditions, the absorbance of 

the samples. 

The concentration of analysed heavy metals 

expressed in mg/ml (g/ml) was read directly from the 

spectrometer-sampling curve. 

 

Results and Discussions 
 

Experimental results of the analysis of heavy 

metals in the fruit brandy assortments analysed (mean 

values) are shown in Table 1.

  

 

                                                                                                                    Table 1 

Heavy metals(mg/L) in the fruit brandy assortments analysed 

Fruit brandy 

assortments  

Metal content-average values(mg/L) 

Zn Cu Pb Cd 

Plums brandy  1,20 1,40  0,05  0,01 

Sweet cherries brandy 1,15 1,35  0,05  0,01 

Apples brandy 1,30 1,50  0,05  0,01 

Pear Brandy 1,35 1,60  0,05  0,01 

Average values  1,25 1,475  0,05  0,01 

Maximum  limits - 

accepted  
5,00 5,00 0,30 0,05 

 
As shown in Table 1, the concentration of 

heavy metals in the fruit brandy assortments analysed 

is uneven, depending on the nature of the 

contaminating metal. 

We found small amounts of potentially toxic 

metal elements: the mean concentration of Zn and Cu 

in the fruit brandy samples analysed reached 1.25 mg/L 

and 1.475 mg/L, respectively.  

If we compared the experimental values 

obtained with the maximum admitted limits stipulated 

by the Order of the Minister of Health no. 975 from 

1998, we can see that they are much below the values 

enforced by this act (Table 1). 

Lead and cadmium, heavy metals with a 

strong toxic character, were found in very low 

concentrations, i.e. below the detection limit of the 

apparatus (below 0.05 mg/L and 0.01 mg/L, 

respectively – under working conditions) and below 

the maximum admitted limit. 

Therefore, the fruit brandy assortments 

analysed show no risk of contamination with this 

metal. 

 

Conclusions 
 

Experimental results in the assessment of the 

concentration of some toxic or potentially toxic heavy 

metals – Pb and Cd and Zn and Cu, respectively – in 

the fruit brandy assortments produced in the hill area of 

the Caras-Severin County, Romania, an area with a 

long lasting tradition in the preparation of such 

alcoholic beverages, point out to very small amounts of 

such contaminants. 

We found very small amounts of potentially 

toxic metal elements: the mean concentration of Zn and 

Cu in the assortments of fruit brandy analysed reached 

1.25 mg/L and 1.475 mg/L, respectively.  
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Lead and cadmium, very toxic heavy metals, 

were found in very low concentrations, below the 

detection limit of the apparatus (below 0.05 mg/L and 

0.01 mg/L, respectively – under working conditions) 

and below maximum admitted limits. 

Comparing the values of heavy metal 

concentrations analysed with the limits admitted by the 

Order of Minister of Health no. 975 from 1998, we see 

that they are much below maximum admitted limits 

stipulated in this act. 

Therefore, we can conclude that the 

assortments of fruit brandy analysed show no risk of 

contamination with heavy metals. 

This can be easily explained due to the lack of 

natural and fabricated pollutants and to the accuracy of 

the processing and storing of the finite product – the 

Banat brandy. 

 

References 
 

1. Gogoaşă I., Velciov Ariana, Alda Liana, Bordean 

Despina, Gergen I-2013- Preliminary research 

concerning the heavy metal contamination (Cu, Zn, Pb 

and Cd) of some brandy assortments in the hill area of 

the Caraş- Severin county, Romania, Conferinta 

"Heavy metal as contaminants of the 

environments”, Timisoara;  

2. Ibanez Jorge G., Carreon-Alvarez Alejandra, 

Barcena-Soto Maximiliano, Casillas Norberto-2008- 

Critical Review Metals in alcoholic beverages: A 

review of sources, effects, 

concentrations,removal, speciation, and analysis,  

Journal of Food Composition and Analysis 

21,p.672–683; 

3 No Ki-Mi, Kang Kyung-Mo, Baek Seung-Lim, Choi 

Hoon, Park Sung-Kug, Kim Dong-Sul-2010-  

Monitoring of Heavy Metal Content in Alcoholic 

Beverages, Journal of Food Hygiene and Safety, 

volume 25, issue 1, p. 24-29; 

 4. Mehmet Bingöl, Gülderen Yentür, Buket ER and 

Aysel Bayhan Öktem,-2010- Determination of Some 

Heavy Metal Levels in Soft Drinks from Turkey Using 

ICP-OES Method, Czech J. Food Sci.Vol. 28, No. 

3,p.213–216; 

5. Navarro M., Velasco C., JODRAL A., Terrées C., 

Olalla M., Lopez H. & Lopez M.C.-2007- Copper, 

zinc, calcium and magnesium content of alcoholic 

beverages and by-products from Spain: nutritional 

supply, Food Additives and Contaminants 24,p. 685-

694; 

6. Pomohaci N., Popa A., Modoran D., Bunea A., 

Vişan Luminiţa, Chioran I.,-2009- Producerea 

băuturilor alcoolice tradiţionale în ţara pălincii, Editura 

Ceres, Bucureşti;  

7. Rusu (Coldea) Teodora Emilia-2011- Studiul 

comparativ al biomarkerilor de calitate, siguranţă şi 

autenticitate pentru băuturi distilate tradiţionale 

româneşti,Teză de doctorat, USAMV, Cluj-Napoca; 

8. Stavros C.-1988- Droguri Concomitente -  alcool 

cafea tutun, Editura medicală; 

9.Udota H. I. J. and Udofia S.J.-2011- Heavy metal 

contamination of some elelcted Nigerian and imported 

alcoholic drinks, Journal of Industrial Pollution Control 

Paper, Vol.27, Issue 1, p.1-4; 

10.Terol A, Paredes E, Maestre SE, Prats S, Todolí 

JL.- Alcohol and metal determination in alcoholic 

beverages through high-temperature liquid-

chromatography coupled to an inductively coupled 

plasma atomic emission spectrometer, J Chromatogr 

A.,  3; 1218 (22): 3439-46;   

11.  *** Health risks and benefits of alcohol 

consumption-2000- Vol. 24, No. 1; 

12. *** Ordinul Ministerului Sănătăţii nr.975/1998. 

Limite maxime admise de arsen şi metale grele în 

alimente, 1998. Bauturi alcoolice distilate naturale; 

13. *** http://www.tonica.ro/sanatate/terapii-

alternative/634-tuica-medicament-sau- otrava.html; 

14. ***  

http://en.wikipedia.org/wiki/%C8%9Auic%C4%83;

 

 
 

 
 
 
 
 
 

 

http://koreascience.or.kr/article/ArticleSearchResultList.jsp?keyfield=No,%20Ki-Mi%20&AdvSearchFQL=and(au01:|No,%20Ki-Mi|)
http://koreascience.or.kr/article/ArticleSearchResultList.jsp?keyfield=%20Kang,%20Kyung-Mo%20&AdvSearchFQL=and(au01:|Kang,%20Kyung-Mo|)
http://koreascience.or.kr/article/ArticleSearchResultList.jsp?keyfield=%20Baek,%20Seung-Lim%20&AdvSearchFQL=and(au01:|Baek,%20Seung-Lim|)
http://koreascience.or.kr/article/ArticleSearchResultList.jsp?keyfield=%20Choi,%20Hoon%20&AdvSearchFQL=and(au01:|Choi,%20Hoon|)
http://koreascience.or.kr/article/ArticleSearchResultList.jsp?keyfield=%20Choi,%20Hoon%20&AdvSearchFQL=and(au01:|Choi,%20Hoon|)
http://koreascience.or.kr/article/ArticleSearchResultList.jsp?keyfield=%20Park,%20Sung-Kug%20&AdvSearchFQL=and(au01:|Park,%20Sung-Kug|)
http://koreascience.or.kr/article/ArticleSearchResultList.jsp?keyfield=%20Kim,%20Dong-Sul&AdvSearchFQL=and(au01:|Kim,%20Dong-Sul|)
javascript:go_article('SPOHBV_2010_v25n1_24')
javascript:go_article('SPOHBV_2010_v25n1_24')
http://www.ncbi.nlm.nih.gov/pubmed?term=Terol%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21507407
http://www.ncbi.nlm.nih.gov/pubmed?term=Paredes%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21507407
http://www.ncbi.nlm.nih.gov/pubmed?term=Maestre%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=21507407
http://www.ncbi.nlm.nih.gov/pubmed?term=Prats%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21507407
http://www.ncbi.nlm.nih.gov/pubmed?term=Todol%C3%AD%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=21507407
http://www.ncbi.nlm.nih.gov/pubmed?term=Todol%C3%AD%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=21507407
http://www.ncbi.nlm.nih.gov/pubmed/21507407
http://www.ncbi.nlm.nih.gov/pubmed/21507407
http://en.wikipedia.org/wiki/%C8%9Auic%C4%83

