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ABSTRACT

Results on investigation of Cd, Pb, Cu, Cr, Zn, Mn, Fe, Ni, Co penetration into milling products (fractions I—-
IV) at 8 sites at an endangered locality in SpiS-region are presented here. At all sites, the Cd-concentrations
were above the limit for all milling products and all included species of cereals Triticum aestivum, L. (winter
and spring), Hordeum sativum, L. (winter and spring), and Triticosecale. Supercritical concentration of Pb in
all milling products was determined for a single site only, at other sites only for bran. Values above limits
were found also for other elements (mainly or solely in bran) with the exception of Ni and Fe. Concentrations
of all elements increase from lower to higher fractions. The crumb analyses (bakery goods from wheat and
triticosecale flour) have shown the preservation, i.e. the penetration, of supercritical concentrations of Cd and
Pb (see also the included figure for more).

UVOD

Ceredlie su z hl'adiska obsahu t'azkych kovov vSeobecne povazované za najmene;j rizikové produkty (Milaci¢
& Kralj, 2003; Goyer, 1995; Pettikova, 1990; Banu et al., 1985). Napriek tomu sa zist'uji nadlimitné hodnoty
aj v ceredlnych potravinach (napr. Mila¢i¢ & Kralj, 2003; Cech & Kalas, 1993).

Sktimana lokalita patri medzi najviac tazkymi kovmi kontaminované oblasti SR, v ktorych sa zdroje
kontamindcie historicky postupne prekryvali, vznikali geochemicko-antropogénne anomalie rizikovych
prvkov (Curlik & Sevéik, 2000). V takychto podmienkach sa da, lepsie ako v inych, skamat prienik
a kumulécia tazkych kovov do rastlinnej produkcie.

MATERIAL A METODIKA

Spracované boli vzorky Triticum aestivum, L. (ozimna i letnd forma), Hordeum sativum, L. (ozimna i jarna
forma) a Triticosecale z 8 stanovist’ na PD Kluknava. Lokalita je v klimaticky teplej a mierne vlhkej oblasti,
prevazuje v nej podny typ kambizem. Vybrané stanovistia st dobre zasobené P, vyhovujico az dobre K a Mg,
vysoko Zn a Cu, stredne Mn, Fe, B.

Vzorky boli vyhodnotené tak beznymi, ako aj Specidlnymi technologickymi metédami (mlynsky pokusny
zamel a pokusné pecenie). V ziskanych mlynskych frakciach (I-IV) a v striedke pekarskych vyrobkov boli
stanovené Fe, Mn, Zn, Cu, Co, Ni, Cr, Pb a Cd vmg kg'1 metodou AAS po mineralizacii spopolnenych
vzoriek zriedenou HNO5(1:3).

VYSLEDKY A DISKUSIA

Na vsetkych stanovistiach boli zistené nadlimitné hodnoty Cd vo vSetkych mlynskych produktoch ziskanych
mletim zrna skimanych druhov obilnin. Najvys$si obsah bol zisteny v pSenici jarnej, potom ozimnej, ja¢meni
ozimnom, jarnom a najniz§i v triticale. Rozbory striedky pokusne upecenych vyrobkov z nizkovymletych
mlynskych frakcii pSenice a triticale potvrdili zachovanie nadlimitného obsahu v poradi: pSenica jarna,
ozimna, triticale.

Nadlimitny (resp. dosiahnuty limit) obsah Pb bol zisteny vo vSetkych mlynskych produktoch len na
1 stanovisti, na d’alSich prevazne len v otrubach. V otrubach bol na 6 stanovistiach zisteny nadlimitny obsah
Zn, na 5 Mn (len frakcia IV) na 4 Cu (prevazne len IV). V 2 pripadoch bol dosiahnuty limit u Cr (IV, triticale
aj.jaémen). Vyrazne zvySeny obsah bol aj u Co, prevazne v otrubach, na vSetkych lokalitach. Ni a Fe
neprekrocili stanovené limity. Obsah vSetkych kovov v podstate plynulo narastd od nizko- k vysokovymletym
produktom (vid'. obr.).
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Obr. 1: Standardny rozptylovy maticovy diagram (scatterplot),

vid’. napr. R-Core Team, 1997-2003 resp. Zvara & Stépan, 2001-2002, ilustrujici suvislosti prieniku tazkych kovov do
mlynskych frakcii (I-1V) a striedky (Crumb) pre skimané lokality (1-8) a plodiny (Triticum aestivum, L. — ozimna W
iletna forma SW, Hordeum sativum, L. — ozimna B ijarna forma SB a Triticosecale T). Znazornené trendy (tak krivky
ako aj korelacie) st len na ilustraciu tendencii pozorovanych v datach (smer, sklon). Mnozstvo a druh vzoriek pre
skimané kombinécie parametrov (Lokalita—Locality, Druh—Species, Cast—Part=4 mlynské frakcie plus striedka) su
zrejmé z (3x3) panela vlavo hore. Hodnoty st uvedené ako percentualne vyjadrenie v jednotkach pouzitych limitnych
koncentracii (Mn 49; Zn 50; Cu 10; Co 0,09; Ni 3; Cr 0,4; Pb 0,5; Cd 0,05 vsetko v mg kg'l). Hodnoty pre Fe nie st
uvedené, ked’ze Fe je bez osobitného obmedzenia.

Fig. 1: Standard scatterplot matrix, see e.g. R-Core Team, 1997-2003 event. Zvara & Stépan, 2001-2002, illustrating
connections of heavy elements’ penetration into milling fractions (I-1V) and crumb for investigated sites (localities 1-8)
and cereals (7riticum aestivum, L.—winter W and summer SW, Hordeum sativum, L.—winter B and spring SB
and Triticosecale T). Presented trends (curves and correlations, as well) are for guiding the eye on general tendencies in
the data (direction, slope) only. Quantity and kind of samples for the investigated combinations of parameters (Localities,
Species, Parts = fractions + crumb) are obvious from the 3x3 upper left panel. The values are percentages of the used
critical concentrations (Mn 49; Zn 50; Cu 10; Co 0.09; Ni 3; Cr 0.4; Pb 0.5; Cd 0.05 everything in mg kg'l). Fe values
aren’t included as there is no special limit on Fe.
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